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The invention concerns aniline 
derivatives of formula (I) wherein m is 
1, 2 or 3 and each Ri includes halogeno. 
hydroxy, amino, hydroxyamino, ureido. 
trifluorornethoxy and (l-4C)alkyl; n 
is 0, 1, 2 or 3 and each R 2 includes 
halogeno, trifluoromethyl, hydroxy, 
amino, nitro, cyano and (l-4C)alkyl; X 
is a group of the formula CO, C(R*h. 
CH(OR3), C(RVC(R*)i, C(R3>-C(R3) 

ss m w, s. so: so* cow, 

f£3££ • N*! 00 - NR3SQ2. OC(R*h. 
SC(R3h, C(R3)jO or C(R 3 feS wherein 
each R3 is independently hydrogen 
or (l-4C)alkyl; and Q is a phenyl or 
naphthyl group or a 5- or 6-membered 
heteroary] moiery containing 1, 2 or 3 
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The invention relate to aniline derivative., or 
l^raaceuticaUy-acceptable a*lt« thereof, which possess 
-ti-proliferetive activity .uch « ^-cancer activity and . re 
™Z Til T y M6fUl ««*t«ot of the tam J„ am«l 

body. The invention also relate, to proceed for the .anufactur. of 

the. .»* to their uee in the manufacture of .edic^t. of u.7lTL 
production of an anti-proliferativ. eff. ct in . ver.-htood.d LL 
such as nan* 

di.^ T ° £ th<! CUrtmt «~« regW for c*U proliferation 

^ e ""'nT " » d ««~ "tiliee compound. JL 

«* .ynthe.i.. Such compound, ere toxic to cell, generally but their 

benefiei^ Alternative approach., to anti-pr.lifer.tiv. agent, which 

potential to di.pl«y enhanced .electivity of action. 

In recent year, it ha. been discovered that a cell mav 
b~o~ cancerou. by virtue of the tran.fo»atl,u of . portion of it. 
«U into an oncogene i... . gC n. which, on activation, lead, to the 
formation of malignant tumour cell* m^.H.u _ 

31| ' ^ C,11J < Br *W»"» Hutaveneal,. W86r lf 

!ni^.T T° ge °" ^ ri ' e - ^tion of peptide, 

which are receptor, for growth factor.. The growth factor receptor 

i^toown. *>-«-Ple, that ..veral oncogene, encode tyro.ine kinase 
J^^^TJT*.**? — ' « — *".ine 



(Tardea et al.. Aim. »ev. m»i,- , 19a8# 57( A43 



— — - 1 i7oo, : 

lareen et al. Ann. Renor** « „ Med. Ch»- 19 89, Chpt. 13)* 

fM k f e " pt ° r important in the tran 6 .i.. lon 

f biochenical .ignal. which initiate cell replication. They are 
large enzyme, which .pan the cell membrane and po..e.« an 
extracellular binding domain for growth factor, .uch as epider-al 
growth factor (EOF, and an intracellular portion which function, as a 
^ ~ Ph ;; Ph0r7late -i" "id. in protein, and hence to 

influence cell proliferation. Variou. cla..e. of receptor tyro.ine 
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kinases are known (Vllks, Advances in Cancer Research . 1993, 60, 
A3- 73) based on families of grovth factors vbicb bind to different 
receptor tyrosine kinases. The classification includes Class I 
receptor tyrosine kinases comprising the EGF family of receptor 
tyrosine kinases such as the EGF, transforming grovth factor a (TGFa) t 
NEU, erbB f Xmrk, DER and let23 receptors, Class II receptor tyrosine 
kinases comprising the insulin family of receptor tyrosine kinases 
such as the insulin, IGFI and insulin-related receptor (IRR) receptors 
and Class III receptor tyrosine kinases comprising the 
platelet-derived grovth factor (PDGF) family of receptor tyrosine 
kinases such as. the FDGFa, PDGF3 and colony-stimulating factor 1 
(CDF1) receptors. It is known that Class I kinases such as the EGF 
family of receptor tyrosine kinases are frequently present in common 
human cancers such as breast cancer (Sainsbury et al. .. Brit. J. 
Cancer , 1988, 58, 458; Guerin et al., Oncogene Res. . 1988, 3, 21), 
squamous cell cancer of the lung (Hendler et al .. Cancer Cells . 1989, 
7, 347), bladder cancer (Neal et al ., Lancet . 1985, 366), oesophageal 
cancer (Uukalda et al .. Cancer . 1991, 68, 142), gastrointestinal 
cancer such as colon, rectal or stomach cancer (Bolen et al. . Oncogene 
Res. , 1987, 1, 149), leukaemia (Konaka et al. . Cell . 1984, 32, 1035) 
and ovarian, bronchial or pancreatic cancer (European Patent 
Specification No. 0400586). As further human tumour tissues are 
tested for the EGF family of receptor tyrosine kinases it is expected 
that their videspread prevalance vill be established in further 
cancers such as thyroid and uterine cancer. It is also known that EGF 
type jtyrosine kinase activity is r arely detected in normal cells 
vhereas it is more frequently detectable in malignant cells (Hunter, 
Cell , 1987, 50, 823). It has been shown more recently (V J Gullick, 
Brit. Med. Bull. . 1991, 47, 87) that EGF receptors which possess 
tyrosine kinase activity are overexpressed in many human cancers such 
as brain, lung squamous cell, bladder, gastric, colorectal, breast, 
head and neck, oesophageal, gynaecological and thyroid tumours. 

Accordingly it has been recognised that an inhibitor of 
receptor tyrosine kinases should be of value as a selective inhibitor 
of the grovth of mammalian cancer cells (Yaish et al. Science . 1988, 
242, 933). Support for this view is provided by the demonstration 
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that erbstatln, an EGF receptor tyrosine kinase Inhibitor, 
specifically attenuates the grovth in athymic node nice of a 
transplanted human mammary carcinoma which expresses EGF receptor 
tyrosine kinase but Is without effect on the grovth of another 
carclnoaa which does not express EGF receptor tyrosine kinase (Toi et 
*L.» E«r. J» Cancer Clin. Oncol.. 1990, 26, 722.) Various derivatives 
of etyrane are also stated to possess tyrosine kinase inhibitory 
properties (European Patent Application Mos. 0211363, 0304493 and 
0322738) and to be of use as anti-tumour agents. The in vivo 
inhibitory effect of two such styrene derivatives which are EGF 
receptor tyrosine kinase Inhibitors has been demonstrated against the 
growth of human squamous cell carcinoma inoculated into nude mice 
(Toneda et al., Cancer Research. 1991, 51, 4430). Accordingly it has 
been Indicated that Class I receptor tyrosine kinase inhibitors will 
prove to be useful in the treatment of a variety of human cancers. 
Various known tyrosine kinase inhibitors are disclosed in a more 
recent review by T E Burke Jr. (Drugs of the Future -1992. 17, 119). 

It is also expected that inhibitors of EGF type receptor 
tyrosine kinases will be useful in the treatment of other diseases of 
excessive cellular proliferation such as psoriasis (where TCFo is 
believed to be the most Important growth factor) and benign prostatic 

_l^«tlX0phy__(iFH). 1 ~ i_- 

we have now found that certain aniline derivatives possess 
anti-proliferative properties which are believed to arise from their 
Class I receptor tyrosine kinase inhibitory properties. 

It is known from European Patent Applications Hos. 0520722 
-*? d 0 S66226 that certain quinasoline deriv atives which bear ah anllino 
substltuent at the 4-posltion possess receptor tyrosine kinase 
inhibitory activity. It is further known from European Patent 
Application No. 0602851 that certain qulnazoline derivatives which 
bear a heteroarylamlno substltuent at the 4 -position also possess 
receptor tyrosine kinase Inhibitory activity. 

It Is further known from International Patent Application 
TO 92/20642 that certain aryl and heteroaryl compounds inhibit EGF 
and/or PDGF receptor tyrosine kinase. There is the disclosure of 
certain qulnazoline derivatives therein but no mention is made of 
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4-anilinoquinazoline derivatives. 

It is further known from European Patent Application No. 
0635507 that certain tricyclic compounds which comprise a 5- or 
6-membered ring fused to th«t benzo-ring of a quinazoline possess 
receptor tyrosine kinase inhibitory activity. It is also known from 
European Patent Application No. 0635498 that certain quinazoline 
derivatives which carry an amino group at the 6-position and a 
halogeno group at the 7-position possess receptor tyrosine kinase 
inhibitory activity. 

The in vitro antiproliferative effect of a 
4-anilinoquinazoline derivative has been disclosed by Fry et al., 
Science, 1994, 265, 1093. It was stated that the compound 
4-(3'-bromoanilino)-6 t 7-dimethoxyquinazoline was a highly potent 
inhibitor of EGF receptor tyrosine kinase. 

The in vivo inhibitory effect of a 4,5-dianilinophthalimide 
derivative which is an inhibitor of the EGF family of receptor 
tyrosine kinases has been demonstrated against the growth in BALB/c 
nude mice of a human epidermoid carcinoma A-431 or of a human ovarian 
carcinoma SKOV-3 (Buchdunger et al. , Proc. Nat. Acad. Scl -VlM*. 91, 
2334). 

There is no disclosure in these documents of quinazoline 
derivatives which" bear at the 4-position an anilino substituent which 
is Itself substituted at the 4-position by an aryl- or 
heteroaryl-containing substituent. Ve have now found that such 
compounds possess antiproliferative properties which are believed to 
arise from their Claiss I receptor tyrosine kinase inhibitory activity. 

According to the present invention there is provided an 
aniline derivative of the formula I (set out hereinafter) 
wherein b is 1, 2 or 3 and each R 1 is independently halogeno, hydroxy, 
amino, hydroxy amino, ureido, trifluoromethoxy, (l-4C)alkyl, 
(l-4C)alkoxy, (2-4C)alkanoyloxy, (2-4C)alkenyloxy, <2-4C)alkynyloxy, 
(l-3C)alkylenedioxy, (l-4e*Blkylamino, di-[(l-4C)alkyl] amino, 
pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 
4-(l-4C)alkylpiperazin-l-yl, (l-4C)alkylthio, halogeno- (2-4C)alkoxy, 
hydroxy- ( 2 - 4C) alkoxy , (l-4C)alkoxy-(2-4C)alkoxy, amino- (2-4C) alkoxy, 
( 1-4C) alkylamino- (2-4C) alkoxy, di- [ ( 1-4C) alkyl] amino- (2-4C) alkoxy, 
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pyrrolidln-l-yl-fa-AOalkoxy. piperidino-(2-4C,alkc*v 
.orphollno-^-^alkoxy, piper«in-l- y l- (2 . 4C)alkox : 

^lJ«ino : ( 2 .4C,.l k ox y . ^0.(2.40,^^0.(2.4^^ ^ 

(l-4C)*Ucyl«lao-(2-4C)*lkyl 1 »i I10 . ( 2.4C)alkox7 

di-I(l-4C,«ll«yl* l ^o-(2-4C)ali y l 1 a^ n o-(2-4C)UI«» y 
di-[(l-4C)alk y l]^no-(2-4C)alk y la.i n{> . (2 . 4C)4lko 
-i-Cdl.I(1.4C,^l,^ no . (2 . 4C) ^ 1} ^ o ^ 

K nrrolidln.l. y l.(2-4C,.l ky l aalno . (2 . 4C)lllkM3r( ^* 

piperidii,o-(2-4e)«llc3rla^iio.(2-4C)allcoKy. 
■orphollao-(2-4C)Ukjrl*.ino-(2-4C)^koxy r 
piper«in-l-yl- ( 2-4C,.lkyl am ia 0 . (2 -4C,au[o*y, 
«-(l-4C)^ipip er « lll . 1 .y 1 . (2 . 4C)alkylaBlno 

(l-4C)*liyl«nlphonyl-f2-4C»«lfc>«, i 1 *C)«lkoay, 

jr (2-4C)«lko«y, h«logeno-(2-4C)alkyla«lno, 

l^ro^.,2.4C,*ltyl^ 0 , (1.4C,^x y -(2.4C,^ ky l« II Zo, 

di-f(1.4C,^J«3rl ]MdlK) . (2 . 4C)alkylaMliio W-»o. 
^P7r,olldi n -l- y l-(2-4C)«lfc y ia,l no> pip.ridlno-(2.4C,^lalno 

•rn ) uwr; c, ^ wao - ^^-<^iz^ • 

*-(l-4C)Ultylpiper»xln-l.yl-(2.4C,alkyla.i Il o t 
t^roxy-(2.4C)«lkyla^ Iw . {2 .4 C)altyla|ilao> 

di-Ihydro«y-(2-4C)UI<ylJaMli,o-(2^C)all«yl M d«, f 
( 1-4C) alkoxy- (2-4C) alkylamlao- (2-4C) alkyl-ino, 

dl.i(l-4C)Uko^-(2.4C)«l*yll^^(2-4C,«ltyla.iw t ~ " " 
•■in -(2-4C)alkylaMao-(2-4C,alkylaalno, 

di-[ i uano-(2-4C)all< y lj u i 11 o.(2.4C)altylA 1 Bi n o, 

(l-4C,alJ t yla»lno-(2.4C)altyl«lno- ( 2-4C,alI ( yl M ii no , 

dl-|(1.4C,aai 7 l^ M - ( 2-4c,all ( ylj M ino fc (^ ) UJ T l m i a o, 

diW(l-4C, a ltyl J «lno.( 2 .4C)alJ cy la^ao. (2 .4C,alkyIa«l a o 

di.(di-r(l-4C,^l,a a i n o-(2.4C,alkyl } a«lno.(2.4C)alkyl«l„o, 

P7rrolidi a .l-yl-(2-4C)«Ugrla^ a o-(2.4C)allcyla.lno, 

piperidino-(2-4C)all<ylai»lno-(2.4C,alk7laaliio. 
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■orpholino-(2-4C)alkylamino-(2-4C)alkylamino, 
pipera 2 in-l-yl-(2-«C)alkylainino-(2-4C)alkyl ani i n o, 

4-(l-«C)alkylpipera 2 l n -l-yl. ( 2.« C )alkylaBino-(2-4C)alkylanino, 
N- ( 1-4C) alkyl -halogeno- (2-4C) alkylanino , 

N-(l-4C)alkyl-hydroxy-(2-4C)alkylanino f 
N-(l-4C)alkyl-(l-4C)alkoxy-(2-4C)alkyla a ino, 
di-[halogeno-(2-4C)alkylJamino, di-[hydroxy-(2-4C)alkyl,amino 
di-[(l-4C)alkoxy.(2.4C)alkyl J a a ino. (2-4C)alkanoyla»ino, 
2-oxopyrrolidin-l-yl, 2-oxopiperidin-l-yl, 
halogeno-(2-4C)alkanoylamino, hydroxy- (2-4C)alkanoylamino 
<l-4C)alkoxy-(2-«C)alkanoyla«ino, (3-4C)alkenoyla»ino, 
(3-4C)alkynoyla«ino, (2-4C)allcanoyloxy-(2-4C)alkanoylai»ino, 
amino- (2-«C)alkanoyla»ino, (l-4C)alkyla«ino-(2-4C)alleanoyla»ino, 
di- 1 ( 1 -4C) alkyl J amino- (2-4C) alkanoylamino , 

pyrrolidin-l-yl-(2-4C)alkanoyla«ino, piperidino-<2-«C) alkanoylamino 
-or P holino-(2-4C)alkanoyla»ino, piperazin-l-yl- (2 -4C) alkanoylamino, 
4-(l-4C)alkylpipera2in-l-yl-(2-4C)alkanoylamino, 
( 1-4C) alkylthio- (2-4C) alkanoylaaino , 
( 1 -4C) alkylsulphinyl- (2-4C) alkanoylaninp , 
( 1-4C) alkylsulphonyl- (2-4C) alkanoylaaino , 
N- ( 1-4C) alkyl- ( 2-4C) alkanoylamino , 
-U-fi-4C) alkyl=fral6geno- (2-4C) alkanoylaaino , 

N-(l-4C)alkyl-hydroxy-(2-4C)alkanoylaaino f N-(l-4C)alkyl-(l-4C)alkoxy- 

(2-4C)alkanoyla n ino, N-(l-4C)alkyl-(3-4C)alkenoylai n ino or 
N- ( 1-4C) alkyl- (3-4C) alkynoylanino , 

and wherein any of the above-mentioned R 1 substituents comprising a 
CH 2 (methylene) group which is not attached to a halogeno, SO or SO 
group or to a N, O or S atom optionally bears on said CH, group a * 
substituent selected from hydroxy, amino, (l-4C)alkoxy, 
(l-4C)alkylamino and di-( (l-4C)alkylJamino? 
n is 0, 1, 2 or 3 and each R 2 is independently halogeno, 
trifluoromethyl, hydroxy, amino, nitro, cyano, (l-4C)alkyT7 
(l-4C)alleoxy, (l-4C)alkylamino. di-|(l-4C) alkyl J amino or 
(2-4C)alkanoylamlno| 

X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), C(R 3 ) - C (R 3 ),, 

C(R ).C(R 3 ), CeC, CH(CN), 0, S, SO, S0 2 , CONR 3 , S0.,NR 3 , NR 3 C0, HR 3 S0 2 , 



W 96/15118 



PCT/GB9SO2606 



- 7 - 

OC(R 3 ) 2 , SC(B 3 ) 2 , C(B 3 ) 2 0 or C(R 3 ) 2 S wherein each R 3 Is Independently 
hydrogen or (l-4C)alkyl; and 

Q Is a phenyl or naphthyl group or a 5- or 6-aeabered heteroaryl 
aolety containing 1, 2 or 3 beteroatoas selected froa oxygen, nitrogen 
and sulphur, which heteroaryl aolety is a single ring or is fused to a 
benxo ring, and wherein said phenyl or naphthyl group or heteroaryl 
aolety is optionally substituted with 1, 2 or 3 substltuents selected 
froa halogeno, trlfluoroaethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylaalno, 

dl-((l-4C)alkyl]aalno, (2-4C)alkanoylamlno, Jf-(l-4C)alkylcarbamoyl and 
N,H-di- ( ( l-4C)alkyl] carbamoyl; 
r a pharmaceutically-acceptable salt thereof. 

According to a further aspect of the present invention there 
is provided an aniline derivative, of the f omnia I 

wherein a is 1, 2 or 3 and each R 1 is independently halogeno, hydroxy, 
amino, hydroxy amino, ureldo, trlfluoroaethoxy, (l-4C)alkyl, 
(l-4C)alkoxy, ( 1-3C) alkylenedioxy , (1-4C) alkylamlno, 
dl-[(l-4C)alkyl]amlno, pyrrolidin-l-yl, piper idino, morphollno, 
piperaain-l-yl, 4-(l-4C)alkylplperaxln-l-yl, (l-4C)alkylthlo, 
halogeno- (2 -4C)alkoxy, hydroxy- ( 2 -4C)alkoxy 9 
(l-4C)alkoxy-(2-4C)alkoxy, aaino- (2-4C)alkoxy 9 

(i^4C)alkylaaino*(2-4C)alkoxy 9 dl-{(l-4C)alkyl]aaino-(2-4C)alkoxy 9 

pyrrolldin-l-yl-(2-4C)alkoxy 9 plperldino-(2-4C)alkoxy 9 
-aorpholino-(2-4C)alkoxy 9 plperazln-l-yl-(2-4C)alkoxy, 
4-(l-4C)alkylpiperarin-l-yl-(2-4C)alkoxy, halogeao-(2-4C)alkylamlno, 
nydroxy-(2-4C)alkylamino, (l-4C)altory-( 2 -4C) alkylamlno, 
_ amino- (2^C)al^lA^ 
di- 1 ( 1-4C) alkyl] amino- (2-4C) alkylamlno f 

pyrrolidin-l-yl- (2-4C ) alkylamlno , plperldino-(2-4C) alkylamlno, 
norpholino- (2-4C) alkylamlno , plperazin-l-yl-(2-4C) alkylamlno 9 
4-(l-4C)alkylpiperaaln-l-ylw(2-4C)alkylaaino 9 (2-4C)alkanoylamino, 
2-oxopyrrolidin- 1 -yl t 2-oxopiperldin-l-yl 9 
halogeno- (2-4C) alkanoylamino, hydroxy- (2-4C) alkanoylaaino , 
(l-4C)alkoxy-(2-4C)alkanoylamino 9 (3-4C) alkenoylamino , 
(3-4C)alkynoylamino, N-(l-4C)alkyl-(2-4C)alkanoylaalno, 
M-(l-4C)alkyl -halogeno- (2-4C)alkanoylaaino, 
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N.(l-4C)alkyl-hydroxy.(2.AC)alkanoylamino, N-(l-4C)alkyl-(l-4 C )alkoxy- 
(2-4C)alkanoylamin , N-(l-4C)alkyl.(3-AC)alkenoylamino or 
N-(l-4C)alkyl.(3-4C)altynoylamino; 

n is 0, 1, or 2 and each R 2 is independently halogeno, 
trifluoromethyl, hydroxy , amino, nitro f cyano, (l-4C)alkyl, 
(l-4C)alkoxy, (l-4C)alkylamino, di-[ (l-4C)alkyl] amino or 
(2-4C)alkanoylamino; 

X is a group of the formula CO, C(R 3 ) 2 , CH(0R 3 ), CH(CN), 0, S, SO, 
S0 2 , CONR 3 , S0 2 NR 3 , NR 3 C0, HR 3 S0 2 , OC(R 3 ) 2 , SC(R 3 ) 2 , C(R 3 ) 2 0 or 
C(R ) 2 S wherein each R 3 is independently hydrogen or (l-4C)all<yl; and 
Q is a phenyl or naphthyl group or a 5- or 6-membered heteroaryl 
moiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, which heteroaryl moiety is a single ring or is fused to a 
benzo ring, and wherein said phenyl or naphthyl group or heteroaryl 
moiety is optionally substituted with 1, 2 or 3 substituents selected 
from halogeno, trifluoromethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, 

di-[(l-4C)alkyl]amino, <2-4C)alkanoylamino, N-(l-4C)alkylcarbamoyl and 

H,N-di- [ ( 1-4C) alkyl ] carbamoyl; 

or a pharmaceutically-acceptable salt thereof . 

The chemical formulae referred to herein by Roman numerals 
are set out for convenience on a separate sheet hereinafter. In this 
specification the term *alkyl" includes both straight and branched 
chain alkyl groups but references to individual alkyl groups such as 
-propyl• , are specific for the straight chain version only. For 
example when R 1 is a hydroxy- <2-4C)alkoxy group, suitable, values for 
this generic radical include 2-hydroxyethoxy, 2-hydroxypropoxy, 
l-hydroxyprop-2-yloxy and 3-hydroxypropoxy. An analogous convention 
applies to other generic terms. 

Within the present invention it is to be understood that an 
aniline derivative of the formula I may exhibit the phenomenon of 
tautomerism and that the formulae drawings within this specification 
can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which 
possesses antiproliferative activity and is not to be limited merely 
to any one tautomeric form utilised within the formulae drawings. 
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The qulnazollnes of the formula I are unsubstltuted at the 
2-position thus it is to be understood that the B 1 groups are located 
only on the benzo portion of the qulnazollne ring. 

It is alio to be understood that certain aniline derivatives 
of the formula 1 can exist in solvated as well as unsolvated forms 
such as, for example, hydrated form*. It is to be understood that the 
invention encompasses all such solvated foras which possess 
antl -proliferative activity. 

Suitable values for the generic radicals referred to above 
include those set out below. 

^ suitable value for K l , a substltuent on a CH 2 group within 

R , for K or a substltuent on Q when it is halogeno is, for example 
fluoro, chloro, bromo or iodo; 

vhen it is <l-4C)alkyl is, for exaaple, methyl, ethyl, propyl, 
isopropyl or butyl i 

when it is (l-4C)alkoxy is, for example, methoxy, ethoxy, propoxy, 
isbpropoxy or butoxy; 

when it is <l-4C)alkylamino is, for example, methylamino, ethylamlno 
or propylamine; 

when it is di-|(l-4C)alkyl] amino is, for example, dimethylamino, 
diethylamino, H*ethyl-H-methylamino or dipropylamino; 
*wi-vheB_it~is-(2-4C)alK^ acetamido, 
propionamido or butyramldo. 

Suable values for each R 1 substltuent which may be present 
on the qulnazollne ring include, for exaaple:- 

for (2-4C)alka noylo xy» _*ce^xy_and_propionyloxyi 



for (2-4C)alkenyloxyt vinyloxy and allyloxy; 

for (2-4C)alkynyloxyi 2-propynyloxyj 
f r (l-4C)alkylthloi methylthio, ethyl thio and 

propyl thioj 

f r (l-3C)alkylenedloxy: methylenedioxy, ethylenedioxy and 

propylenedloxy; 

for 4-(l-4C)alkyl- 

piperazin-X-yl* 4-methylpiperazin-l-yl and 

4-ethylplperaxin-l-yl; 
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for halogeno-(2-4C)alk xy: 



for hydroxy- ( 2 -4C)alkoxy: 

for (l-4C)alkoxy-(2-4C)alkoxy: 

for amino- (2-4C)alkoxy: 

for (l-4C)alkylamino-(2-4C)- 

alkoxy: 



for di-[(l-4C)alkyl)araino- 
(2-4C)alkoxy: 



for pyrrolidin-l-yl-(2-4C)- 
alkoxy: 

for piperidino-(2-4C) alkoxy* 
for norpholino-(2-4C) alkoxy: 
for piperazin-l-yl-(2-4C) alkoxy: 
for 4-(l~4C)alkylpiperazin-l*yl- 
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2-fIuoroethoxy, 2-chloroethoxy, 

2- bromoethoxy, 3-f luoropropoxy, 

3- chloropropoxy, 
2,*2,2-trifluoroethoxy, 

1 , 1 , 2 t 2 , 2-pentaf luoroethoxy , 
2,2,3, 3-tetraf luoropropoxy 9 
2 f 2, 3,3, 3-pentaf luoropropoxy and 
1 $ 1 f 2 9 2 , 3 , 3 , 3-heptaf luoropropoxy ; 
2-hydroxyethoxy, 3-hydroxypropoxy 
and 4-hydroxybutoxy; 

2- aethoxyethoxy, 2-ethoxyethoxy, 

3- methoxypropoxy and 
3-ethoxypropoxy; 

2-aminoethoxy and 3-aninopropoxy; 

2- methylaminoethoxy, 2-ethyl- 
anlnoethoxy, 2-propylarainoethoxy , 

3- nethylaainopropoxy and 
3-ethylaminopropoxy; 

2-diaethylamlnoethoxy, 

2- (N-ethyl-N-nethylaxnino) ethoxy , 

2-diethylaninoethoxy, 

2- dipropylaminoethoxy, 

3- dimethylaminopropoxy and 
3-diethylaminopropoxy; 

2- (pyrrolidin-l-yl)cthoxy and 

3- (pyrrolidin- 1-yl ) propoxy ; 

2- piperidinoethoxy and 

3- piperidinopropoxy; 

2- morpholinoethoxy and 

3- norpholinopropoxy; 

2- (piperazin-l-yl) ethoxy and 

3- (piperazin-l-yl)propoxy; 
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(2-4C)alkoxy; 

for hydroxy- ( 2 -4C) alkylanino- 
(2-4C) alkoxy s 



for di-[hydroxy-(2-4C)alkyl] 
amino- (2-4C) alkoxy s 



for (l-4C)alkoxy-(2-4C)- 
alkylamlno-(2-4C)alkoxyx 

for dl-| (1-4C) Alkoxy- (2-4Q- 
alkyl] amino- (2-4C)alkoxys 



for amliio-(2-4C)alkylamlno- 
(2-4C) alkoxy s 

for dl- [amino- (2-4C)alkyl]- 
amlno- ( 2-4C) alkoxy t 



for (l-4C)alkylamlno-(2-4C) 
alkylanino- ( 2-4C) alkoxy i 



for di-[(l-4C)alkylamino-(2-4C)- 
alkyl ] amino - ( 2 -4C) alkoxy t 
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2 - ( 4 -me thy lp 1 pe r az in - 1 -yl ) e thoxy and 

3- (4-methylpiperaxin-l-yl ) propoxy x 

2- (2-hydroxyethylamino) ethoxy, 

3- ( 2 -hydroxyethylaaino ) propoxy and 
2- (3-hydroxypropylamlnp ) ethoxy ; 

2- [dl- (2-hydroxyethyl )amino J ethoxy , 

3- [di-( 2-hydroxyethyl) amino J propoxy 
and 

2 - [ dl - ( 3 -hydr oxypropyl ) amino ] ethoxy ; 

2- (2-methoxyethylamlno) ethoxy, 

3- (2-«e thoxy ethyl amino )propoxy and 
2* (3 -methoxypropylamlno ) ethoxy ; 

2 - [ dl - ( 2 -me thoxye thy 1 ) amino ] ethoxy » 
3- [dl- (2-methoxyethyl ) amino] propoxy 
and 

2- 1 di- (3-methoxypropyl ) amino J ethoxy % 

2 - ( 2 -aminoe thylamino ) ethoxy , 

3- ( 2 -aminoe thy lamlno) propoxy and 
. 2- (3-aminopropylanlno) ethoxy; 

2- [di-(2 -aminoe thyl ) amino ] e thoxy , 

3- [ dl- ( 2 -aminoe thyl ) amino ] propoxy 
and 2-[di-(3-aminopropyl)amiaoJ- 
ethoxy; 

2- (2-nethylamlnoethylamino) ethoxy v 

3- ( 2-me thy lamlnoethylamino ) propoxy 
and 2-(3-aethylaminopropylamino)- 
e thoxy i 

2- [di-(2-nethylaainoethyl) amino] - 
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for di-l(l-4C)alkyl]amino- 
(2-4C)alkylamino-(2-4C)alkoxy: 



for di-{di-[(l-4C)alkyl]amino- 
(2-4C)alkyl}amino-(2-4C)alkoxy: 



for pyrrolidin-l-yl-(2-4C)' 
alkylamino- ( 2 - 4 C ) alkoxy s 



for piperidino-(2-4C)- 
alkylamino- ( 2 -4C) alkoxy: 



for morpholino-(2-4C)alkylamino- 
(2-4C) alkoxy: 



for piperazin-l-yl-(2-4C)- 
alkylamino-(2-4C) alkoxy: 



ethoxy, 3- [di- ( 2 -methyl ami noethyl) - 
amino] propoxy and 

2 - [ di- ( 3 -me thylaminopr opyl ) amino J - 
ethoxy; 

2-(2-dimethylaminoethylamino)ethoxy f 

3 - ( 2 -d ime thylaminoe thy 1 amino ) p ropoxy 
and 

2 - (3-dimethylaminopropylamino) - 
ethoxy; 

2- [ di- ( 2-dimethylaminoethyl ) amino ] - 
ethoxy, 

3- [di-(2-diraethylaminoethyl)aminoJ- 
propoxy and 

2- [ di- (3-dimethylaminopropyl ) amino ] - 
ethoxy; 

2- (2-pyrrolidin-l-ylethylamino)- 
ethoxy, 

3- ( 2-pyrrolidin- 1 -ylethylamino ) - 
propoxy and 

2 - ( 3-pyr rolidin- 1 -ylpropylamino ) - 
ethoxy; 

2- (2-piperidinoethylamino) ethoxy, 

3- ( 2 -piper idinoethylamino ) propoxy 
and 2-(3-piperidinopropylamino)~ 
ethoxy; 

2- (2-uorphollnoethylamino)ethoxy, 

3- (2-morpholinoethylamino ) propoxy 
and 2-(3-morpholinopropylamino)- 
ethoxy; 

2-(2-piperazin-l-ylethylamino)- 
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ethoxy, 

3-(2-plperazln-l-ylet3iylaaino)- 
propoxy and 

2- (3-plperazln-l-ylpropylaalno)- 
ethoxy; 

for 4-(l-4C)alkylplperazin-l~yl- 

(2-4C)alkylamino-(2-4C)alkoxyi 2-{2-(4^echylpiper««lii.l-ylethyl). 

anlno) ethoxy, 

3- [2- ( 4-Betbylplperazin-l-ylatfayl) - 
a»ino]propoxy and 

2- [3- (4-*ethylpip«razin-l-ylpropyl) . 
axalno) ethoxy i 

for (l-4C)alkylthio-(2-4C)alkoxyi 2-aethylthioethoxy and 

3 -methyl thlopropoxy; 

f r <l-4C)alkylsulphlnyl~(2-4C)- 

•Ikoxy* 2-Bethylsulphlnyletboxy and 

3- aethylsolphlnylpropoxy; 

for (l-4C)alkylsulphonyl-(2-4C)- 

2- Mthylsulphonylethoxy and 

3 - methyl sulphonyl propoxy j 
2-f luoroethylamino 9 
2 -caloroethylaalno f 

2- broaoe thylanlno , 

3- fluoropropylaotno and 
3-chloropropylanino ; 

2 - hydrorye thylanlno, 

3- hydroxypropylaalno and- 

4- hydroxybutylamlaoi 



alkoxy: 

for halogeno-(2-4C)alkylaainoi 



for hydroxy- (2 -4C) alkylamlno : 



for (l-4C)alkoxy*(2-4C)alkyl- 
aaino: 



for amino- ( 2- 4C) alkylanlno : 
for (l-4C)alkyla»ino- 



2 -Be thoxyethylamino , 

2- ethoxyethylamino, 

3- methoxypropylanlno and 
3-e thoxypropylaai.no; 
2-aalnoethylanino f 3-aminopropyl- 
aalno and 4-aminobutylanino ; 
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(2-4C)alkylamino: 



for di-{(l-4C)alkyl]amino- 
(2-4C)alkylamino: 



for pyrrolidin-l-yl-(2-4C)- 
alkylamino: 

for piperidino-(2-4C)alkylamino: 

for morpholino-(2-4C)alkylamino: 

for piperazin-l-yl-(2-4C)- 
alkylaraino: 

for 4-(l-4C)alkylpiperazin-l-yl- 
(2-4C)alkylamino: 



for hydroxy- (2-4C) alkylamlno- 
(2-4C)alkylamino: 



for di-lhydroxy-(2-4C)alkyl)- 
amino- ( 2-4C) alkylamino : 



2-raethylaminoethylamin , 2 -ethyl* 
aminoethylaaino, 2-propylamino- 
ethylamino, 3-methylaminopropyl- 
amino, 3-ethylaainopropylaaino and 
4-me thylaminobutylamino ; 

2-dimethylaminoethylamino, 

2- (N-ethyl-N-methylamino ) ethylamino , 

2-diethylaminoethylamlno, 

2- dipropylaminoethylamino f 

3- dimethylaminopropylamino, 

3- dlethylaminopropylamino and 

4- dimethylaminobutylamino ; 

2- (pyrrolidin-l-yl)ethylamino and 

3- ( py rrolidin- 1 -yl ) propylainino ; 

2- piperidinoethylamino and 

3- piperidinopropylamino ; 

2- inorpholinoethylamino and 

3- morpholinopropylamino; 

2- (piperazin-l-yl)ethylamino and 

3 - ( piperaz in- 1 -yl ) propylamino ; 

2- ( 4-methylpiperazin- 1-yl ) ethylamino 
andj}-_( 4-methylp±peraz in-1 -yl ) - 
propylamino; 

2- ( 2-hydroxyethylamino ) ethylamino , 

3- ( 2 -hydroxyethylamino ) propylamino 
and 2-(3-hydroxypropylamino)- 
ethylamino; 

2-|di-(2-hydroxyethyl)aainoJ- 
ethylamino, 3-[di-(2-hydroxyethyl)- 
amino]propylamin and 
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for (l-4C)alkoxy-(2-4C)* 
alkylamlno- ( 2-4C) alkylamino t 



for di-((l-4C)alkoxy-(2-4C)- 
alkyl]anino-(2-4C)alkylamino* 



f r amino- (2-4C) alkylamino- 
(2-4C) alkylamino* 



f r di- [amino- (2-4C)alkyl) amltto- 
(2-4C) alkylamino: 



f r (l-4C)alkylamlno-(2-4C)- 
alkylainino-(2-4C) alkylamino t 



f r di-[(l-4C)alkylamino-(2-4C)- 
alkyl J amino- (2-4C) alkylamino i • 



2-|di-(3-hydroxypropyl)amino)- 
ethylamino t 

2 - ( 2 -He thoarye tbylamino ) ethylamino , 

3 - ( 2 -ae thoxy ethylamino ) propylaaino 
and 2-(3-«ethoxypropylanino)- 
ethylamino j 



2*(2-aminoethylamino)ethylaalno v 

3 -(2-aalno ethylamino) propylaaino and 

2-(3-amlnopropylamino)ethylamlno; 



2-[di-(2-aminoethyl)amino]- 
ethylamino, 3-[di-(2-aminoethyl)- 
-aateofpropylamlno and 
2- [di- (3-aminopropyl) amino] - 
ethylamino; 

2- (2-methylaminoethylamlno)- 
ethylamino, 

3- (2-methylamlnoe thylaaino ) - 
propylaaino and 2-(3-methylamlno- 
propylamino)ethylamino; 

2- [dl-(2-me^laalnoethyl)amlno] - 
ethylamino, 3-(dl-(2-methylamlno- 
etbyl) amino J propylaaino and 

2-[di-(3-Bethylaninopropyl)aminoJ- 
ethylamino; 



2- [di-(2-methoxyethyl)aaino]- 
e thylaaino, 

3- [ di - ( 2 -me thoxy ethyl ) amino ) - 
propylaaino and 

2- 1 di- (3-methoxypropyl) amino] - 
ethylamino; 
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for di-[(l-4C)alkyl]amin -(2-4C)- 
alkylamino- (2-4C) alkylamlno : 



for di-{di-[(l-4C)alkyl]amino- 
(2-4C)alkyl]amino-(2-AC)- 
alkylamino : 



for pyrrolidin-l-yl-(2-4C)- 
alkylamino- ( 2-4C) alkylamlno : 



for piperidino-(2-4C)alkylamino- 
(2-4C) alkylamlno: 



for »orpholino-(2-4C)alkylamiho- 
(2-4C) alkylamlno: 



for plperazin-l-yl-(2-4C)- 
alkylamino- ( 2 -4C ) alkylamlno : 



2-(2-dimethylaminoethylamino)- 

ethylamino, 3-(2-dimethylamino- 

ethylamlno)propylamino and 

2- (3-dimethylaminopropylamino) - 
ethyl amino; 



2 - [ dl - ( 2 -d imethylaminoe thyl ) amino J - 
ethylamlno, 3- [di-^-dimethylainino- 
ethyl) amino ] propylamino an&>'-r-c~r< ■ 

2 jK d -~ * 3 -dimethylamlnopropyl ) amino ] - 
ethylamlno; 

2 - ( 2 -pyrrolidin- 1 -yle thy lamino ) - 
ethylamlno, 3-(2-pyrrolidin-l- 
ylethylamino) propylamino and 
2 - (3 -pyrrol! din- 1 -yip ropylamino ) - 
ethylamlno; 

2- (2-piperidinoethylaminp)- 
ethylamino, 

3- (2-piperidinoethylamino)- 
propylamino and >• -r- 

2- (3-piperldinopropylamlno) - 
ethylamlno; 

2 - ( 2 -morphollnoe thyl amino ) - 
ethylamlno , 

3- ( 2-morphollnoethylamlno ) - 
propylamino and 2-(3-morphollno- 
propylamlno ) ethylamlno ; 

2- ( 2-piperazln- 1-ylethylamino) - 
ethylamlno , 3- ( 2-plperazin- 1- 
ylethylamino) propylamino and 
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for 4-(l-4C)alkylpiperaxin-l-yl- 
(2-4C) alkylaalno- (2-4C). 
alkylaalno: 



2-(3-piperaxin-l-ylpropylamin©)- 
ethylamino; 



for N-(l-4C)alkyl-halogeno- 
(2-4C)alkylamino: 



for N-(l-4C)alkyl-hydw>jry-(2-4C)« 
alkylanino: 



for N- (l-4C)alxyl- ( l-4C)allcoxy- 
(2-4C) alkylaalno* 



for di-[halogeno-(2-4C)alkylJ- 



2- [ 2- (4-Bethylpiporaain-l-ylethyl) - 
aainojetbylaaino, 3-[2-(4-metnyl- 
piperarln-l-ylethyl)anino). 
propylamlno and 

2.f3-(4-aethylpiperaain.l.ylpropyl)- 
aalno ] e tnylamino ; 

N- ( 2 -chloroe thyl ) -N-me thy laaino , 
N- ( 2 -broooethyl ) -N-aethylaaino and 
N- (2-broaoethyl)-N-ethylamino; 

N- ( 2 -nydroxyethyl ) -N-me thylaaino , 
N- (3 -hydroxypropyl ) -N-methylamlno 
and N-ethyl-N-(2.hydroxyethyl)aJiino; 



for di- [hydroxy- (2-4C)alkylJ. 

»: 



f r di-[(l-4C)alkoxy-(2-4C)- 
alkyl] amino: 



f r nalogeoo-(2-4C)alkanoylaainoi 



for hydroxy. ( 2-4C ) alkanoyl aaino : 



N-me thyl-N- (2-ne thoxye thyl ) amino , 
N-me thy 1 -N- ( 3 -e>e thoxyp ropy 1 ) aaino 
— an<LlJ.ethyl.N. ( 2 -»e thoxye thyl ) amino; 

„4i-(2-chloroethyl)aaino and 
di- (3-chloropropyl) aaino; 

di- (2 -hydroxyethyl) aaino and 
di-(3-hydroxypropyl)aainoi 

d 1 -( 2 e thoxye thy 1 ) amino 9 

di - ( 2- e thoxye thyl ) aaino and 
d i- ( 3 -aethoxypr opyl ) amino j 
2^chloroacetaaido, 2-broaoacetaaido. 
3-chloropropionaaido and 3-brono- 
propionaaldo; 

2-hydroxyacetaaido, 3 -hydroxy - 
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for (l-4C)alkory-(2-4C)- 
alkanoylamino : 



for (3-4C) alkenoylaaino : 

for (3-4C)alkynoylamino: 
for (2-4C)alkanoyloxy-(2-4C). 
alkanoylamino : 



for amino- (2-4C) alkanoylamino: 

for (l-4C)alkylamino-(2-4C)- 
alkanoylamino : 



for di-[ (l-AC)alkyl] amino- (2-4C) 
alkanoylamino : 



for pyrrolidin-l-yl-(2-4C) 
alkanoylamino : 

for piperidino-(2-4C)- 
alkanoylamino : 
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pr pionamido and 
4-hydroxybutyramido ; 

2- methoxyacetamido, 2-ethoxy- 
acetamido, 2-propoxyacetamido, 

3- methoxypropionamido f 

3- ethoxypropionamldo and 

4- methoxybutyramido; 
acrylamido, methacrylamido, 
crotonamido and isocrotonamido; 
propiolamido; 

2-acetoxyacetamido, 

2- acetoxypropionaroido , 

3- acetoxypropionamido and 
2-propionyloxyacetamido; 
2-aminoacetamido, 

2- aminopropionamido and 

3- aminopropionamido; 

2-methylaminoacetamido 9 
2-ethylaminoacetamido, 

2- methylaminopropionamido and 

3- methylaminopropionamido; 

2? diraethylaminoace t ami do 9 
2-diethylaminoacetamido 9 

2- dimethylaminopropionamido and 

3- dimethylaminopropionamido; 

2 -pyrrolidin- 1 -y lac etamido 9 

2- pyrrolidih-l-ylpropionamido and 

3 - pyrrolidine 1-ylpropionamido $ 

2-piperidinoacetamido, 
2-piperidinopropionamido and 
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for norphollno-(2-4C)- 
alkanoylaalno t 



f r plperazln-l-yl-(2-4C)- 
alkanoylaalno t 



for 4-(l-4C)alkylplperazln-l-yl- 
( 2-4C) alkanoylaalno : 



f r (l-4C)alkylthlo-(2-4C)- 
alkanoylaalno: 



for (l-4C)allcyl6ulphinyl-(2-4C)- 
alk&noylaalno t 

f r (l-4C)allcylsulphonyl-(2-4C)- 
* alkanoylaalno s 

for N-(l-4C)alkyl~(2-4C)- 
alkanoylaalno t 

for N- ( 1-4C) alkylbenzaaido t 
f r N- ( 1-4C) alkyl-balogeno- 
(2-4C) alkanoylaalno t 



f r N-(l-4C)alkyl-hydro*y- 
(2-4C) alkanoylaalno i 



3-p iperidinopropi onanldo ; 

2-aorphollnoacetaaldo , 

2- aorphollnoproplonaaldo and 

3- norphollnoproplonaaldo; 

2-plperazln- 1 -ylacetaaldo , 

2- plparazln-l-ylproplonaaldo and 

3- plperazln- 1 -ylproplonaaldo ; 

2 - ( 4 -me thylp Iperaz In- 1 -yl ) acetaaldo , 
2 - ( 4-ae thylplperaz in- 1 -yl ) - 
proplonaaldo and 3-(4-aethyl- 
plperar In- 1-yl ) prop 1 onaaldo ; 

2-aethyltbloacetaaldo , 
2-ethylthioacetamido 9 

2- aethylthloproplonaaldo and 

3- nethylthloproplonaaldo; 

2-aethylsulphlnylacetaaldo and 
— 3-M^nylsulpbinylpropionaaldo; 

2- aetbylsulpbonylacetaaldo and 

3- aethylsulphonylproplonaaldo . 

N-aethylacetanldo, H-ethylacetaaldo 
and N-aetbylproplonaaldo; 
N-aetbylbenzaaldo j 

2-chloro-N-ne thylacetaaldo , 

2 - cbloro-N-ethylace taaldo and 

3- chloro-N-aetnylproplonaaldoj 

2 -hydroxy-N-ae thylacetaaldo , 
N-ethyl-2-hydroxyacetanido and 
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3-hydroxy-N-methylacetamido; 

for N-(l-4C)alkyl-(l-4C)alkoxy- 

(2-4C)alkanoylamino: 2-metJioxy-N-methylacetamido, 

N-ethyl-2-methoxyacetamido, 
2-ethoxy-N-methylacetamido and 
2-ethoxy-N-ethylacetamido; 

for N-(l-4C)alkyl-(3-4C)- 

alkenoylamino: N-methylacrylamido, 

N-ethylacrylamido and 
N-methylmethacrylamido; 

for N-(l-4C)alkyl-(3-4C)- 

alkynoylamino: N-methylpropiolamido and 

N-ethylpropiolamido. 

When the group, (R 1 ^ represents a (l-3C)alkylenedioxy 
moiety, the oxygen atoms thereof occupy adjacent positions on the 
quinazoline ring, especially the 6- and 7-positions. 

When m is 1 the R 1 substituent is preferably located at the 
6- or 7-position of the quinazoline ring and vhen m is 2 the R 1 
substituents are preferably located at the 6- and 7-positions of the 
quinazoline ring. 

Suitable substituents formed when any of the R 1 substituents 
comprising a CH 2 group vhich is not attached to a halogeno, SO or S0 2 
-group or to a N, 0 or S atom bears on said CH^ group a substituent 
selected from hydroxy, amino, (l-4C)alkoxy, (l-AC)alkylamino and 

( alkyl J amino include , for example , substituted 
(l-4C)alkylamino-(2-4C)alkbxy or di-[(l-4C)alkyl]amino-(2-4C)alkoxy 
groups, for example hydroxy-(l-4C)alkylamino-(2-4C)alkoxy or 
hydroxy-di-[(l- AC) alkyl] amino- (2-4C)alkoxy groups such as 
3-methylamino-2-hydroxypropoxy and 3-dimethylamino-2-hydroxypropoxy. 

A suitable value for the R 3 group vhich may be present 
within X vhen said R 3 group is (lmAC)allcyl is, for example, methyl, 
ethyl or propyl. 

A suitable value for Q vhen it is a naphthyl group is, for 
example, 1 -naphthyl or 2 -naphthyl. 

A suitable value for Q vhen it is a 5- or 6-membered 
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heteroaryl .oiety containing l, 2 or 3 heteroatow .elected fro. 

xygen, nitrogen and .ulphur, which 1. « single ring Is, for exa-ple 
furyl, Pyrrolyl. thienyl. pyridyl, oxaxolyl, i.oxaxolyl, pyraxolyl 
i-idaxolyl, thiazolyl. i.othiaxolyl, pyrazinyl, pyrinidinyl, 
pyridaxinyl, 1.2,3-triazolyl. 1.2.4-trlaxolyl, oxadiazolyl, furazanyl 
or thiadiaxoylyl, or which Is fused to a benzo ring l Sf f or exaeple, 
benzofuryl, lndolyl, benzothienyl, quioolyl, isoouinolyl, 
benzozazolyl, indazolyl, benziaidaxolyl, benzothlazolyl, cinnolinyl. 
quinazolinyl. quinoxalinyl or benzotrlazolyl. Said heteroaryl noiety 
-ay be attached to X through any available position, the optional 
aubstltuents on Q may be located at any available position Including 
n any available nitrogen hetaroatoa. 

A suitable value for a W-(l-AC)alkylcarba«oyl substituent 
vfalch -ay be present on Q la. for example, N-aethylcarbaaoyl and 
W-ethylcarba-oyl, and for a H.K-dl.I(l-4C)alkyl|carba«,yl substituent 
which >ay be present on Q Is, for example, H,H-dlwthylc.rba»oyl and 
H,N-dlethylcarbaaoyl. 

A suitable pharaaceutically-acceptable salt of an aniline 
derivative of the invention is, for exanple. an acid-addition salt of 
an aniline derivative of the Invention which la sufficiently basic 
f r esanple, an acld-.dditlon .alt with, for exanple. an inorganic or 
organic acid, for example hydroch loric, bydrobroni c, «ul p i», T i c , 
phosphoric, trifluoroacetlc, citric or ulelc acid. In addition a 
•suitable phan»ac.utically-.cceptable salt of an aniline derivative of 
the invention which Is sufficiently acidic is an alkali »etal salt, 
for exaaple a sodlra or potasslua salt, an alkaline earth natal salt, 
f r exaaple a calcium or aagneslua salt, an aawmlum salt or a salt ' 
with an organic base which afford, a physiologically-acceptable 
cation, for exaaple a salt with Mthylaalne, dlnethylaaine. 
trine thylaine, piperidine, ■orpboline or trls-(2-hydroxyetbyl)a B i ne . 

Particular novel compounds of the invention include, for 
exaaple, aniline derivatives of the fprnula I, or- 
pharaaceutically-acceptable salts thereof, wherein* - 
(•) ■ is 1. or 2 and each H 1 is hydroxy, amno, hydroxyaalno, 

trifluoronethoxy, (l-«C)alkoxy, (l-4C)alkylanlno, 
di-l(l-*C)alkyllanlno, pyrrolidin-l-yl, piperidino, norphollno. 
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piperazin-l-yl, 4-(l-4C)alkylpiperarin-l-yl 9 (l-4C)alkylthio, 
halogeno- (2-4C) alkoxy, hydroxy- (2-4C)alkoxy, 
( 1-4C) alkoxy- ( 2-4C) alkoxy, hydroxy- ( 2-4C) alkylamino 9 
(l-4C)alkoxy-(2-4C)alkylamino 9 ( 2 -4C) alkanoylamino, 
2-oxopyrrolidin- 1-yl 9 halogeno- (2-4C) alkanoylamino , 

hydroxy- (2-4C) alkanoylamino or (l-4C)alkoxy-(2-4C)alkanoylaraino; and 
2 

n, R , X and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 

(b) m is 1 or 2 and each R 1 is independently hydroxy, 
trifluoromethoxy, (l-4C)alkoxy, (l-3C)alkylenedioxy, 
halogeno- (2 -AC) alkoxy, hydroxy-(2-4C)alkoxy, 

(l-4C)alkoxy-(2-4C)alkoxy, (1-4C) alkylamino- (2-4C) alkoxy or 

"2 

di-[(l-4C)alkyl]amino-(2-4C)alkoxy; and n, R , X and Q have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(c) m is 1 or 2 and each R is amino, hydroxyamino, 

(1-4C) alkylamino, di-J (l-4C)alkyl] amino, hydroxy- ( 2 -4C) alkylamino, 

(l-4C)alkoxy-(2-4C)alkylamino, (2-4C)alkanoylamino, 

halogeno- (2-4C) alkanoylamino, (l-4C)alkoxy-(2-4C)alkanoylamino 9 

(l-4C)alkylamino-(2-4C)alkanoylamino or 

dl- [ ( 1-4C) alkyl] amino- (2-4C) alkanoylamino; 
2 

and n, R , X and Q have any of the meanings defined hereinbefore or in 
this section relating to particular novel compounds of the invention; 

(d) m is 1 or 2 and each R 1 is amino, hydroxy amino, 
(1-4C) alkylamino, di-( (l-4C)alkyl) amino, (2-4C) alkanoylamino 9 
2 -oxopyr r o 1 i din- 1 -y 1 , halogeno- ( 2 - 4 C ) alkanoy lam ino , 

( 3-4C ) alkenoylamino , ( 3-4C) alkynbylamino , 
N-(l-4C)alkyl-(2-4C)alkanoylamino and 

~" 2 
N-(l-4C)alkyl-halogeno-(2-4C)alkanoylamino; and n, R , X and Q have 

any of the meanings defined hereinbefore or in this section relating 

to particular novel compounds of the invention; 

(e) n is 1 or 2 and each R 1 is hydroxy or (1-4C) alkoxy; and fi^ 
R 2 , X and Q have any of the meanings defined hereinbefore or in this 
section relating to particular novel compounds of the invention; 

(f) n is 0 or 1 and R is hydroxy, halogeno, trifluoromethyl, 
amino, nitro, cyano, (l-4C)alkyl or (1-4C) alkoxy; and m, R 1 , X and Q 
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have any of the meanings defined hereinbefore or In this section 
relating to particular novel coapounds of the invention. 

(g) n is 1 and B 2 is halogeno, cyano or (l-4C)alkyl; and a, B 1 , 
X and Q have any of the aeanlngs defined hereinbefore or in this 
section relating to particular novel coapounds of the invention; 

(h) X is a group of the formula CO, C(B 3 ) 2 , CH(OB 3 ), 0, S, 60 or 
S0 2 , wherein each B 3 la independently hydrogen or (l-4C)alkyl; and a, 
B , a, B 2 and Q have any of the aeanlngs defined hereinbefore or In 
this section relating to particular novel coapounds of the Invention; 

(i) X is a group of the foraula COKR 3 , S0,NB 3 , HR 3 C0 or NB 3 60 2 ; 
wherein B 3 is hydrogen or (l-4C)alkyli and a/ B% n, B 2 and Q have any 
of the aeanlngs defined hereinbefore or in tills section relating to 
particular novel coapounds of the invention; 

U> 3 X * « r0| V of ^™ul* OC(B 3 ) 2> SC(B 3 ) 2 , C(B 3 ) 2 0 or 

C(R ) 2 S, wherein each B 3 is independently hydrogen or (l-4C)alkyl; 
and a, R , n, B and Q have any of the aeanlngs defined hereinbefore 

r in this section relating to particular novel coapounds of the 
Invention; 

(k) X Is a group of the foraula OC(R 3 ) 2 , wherein each B 3 is 

independently hydrogen or (l-4C)alkyl; 

and a, B l , n, B 2 and Q have any of the aeanlngs defined hereinbefore 
or in this section relating to particu^_ novel cc^ounda of the 
invention; 

(1) Q is a phenyl or naphthyl group which is optionally 

substituted with 1, 2 or 3 substltuents selected froa halogeno , 
trlfluoroaethyl, cyano, carbaaoyl, hydroxy, (l-4C)alkyl and 
(l-4C)alkoxy; and a, B 1 , n, B 2 and X have any of the aeanlngs defined 
"hereinbefore or in this section relating to particular novel coapounds 
of the invention; 

(a) Q Is a 5- or 6-aeabered heteroaryl aolety containing 1, 2 or 

3 heteroatoas selected froa oxygen, nitrogen and sulphur, and wherein 
said heteroaryl aolety la optionally substituted with 1 or 2 . 
substltuents selected froa halogeno and (l-4C)al1cyl; and a, B 1 , n, R 2 
and X have any of the aeanlngs defined hereinbefore or in this section 
relating to particular novel coapounds of the Invention; or 
(n) Q is a 5- or 6-aeabered heteroaryl aolety selected froa 
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furyl, pyrrolyl, thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, 
pyrimidinyl, 1,2,4-triazolyl, oxadiazolyl and thiadiazolyl, and 
vberein said beteroaryl moiety is optionally substituted vith 1 or 2 
(l-4C)alkyl substituents; and n, R 1 , n, R 2 and X have any of the 
meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention* 

A preferred compound of the invention is an aniline 
derivative of the formula I vherein m is 1 vith the substituent 
located at the 6-posltion or m is 2 vith the substituents located at 
the 6- and 7-positlons and each R 1 is fluoro, chloro, bromo, hydroxy, 
amino, methoxy, ethoxy, acetoxy, methylamino, ethylamino, 
2 -bromo ethoxy, 2,2,2-trlfluoroethoxy, 2-hydroxyethoxy, 
2 -methoxy ethoxy, 2-ethoxyethoxy, 2-methylaminoethoxy, 
2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy 9 

2- dimethylaminoethoxy 9 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-(pyrrolidin-l-yl)ethoxy, 

3-<pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy 9 3-morpholinopropoxy, 2- (piperazin-l-yl) ethoxy, 

3- (piperazin-l-yl)propoxy 9 2-(4-methylpiperazin-l-yl)ethoxy 9 
3-(4-methylpiperazin-l-yl)propoxy 9 2-hydroxyethylamino, 
2-methoxyethylamino, 2-ethoxyethylamino, 3-methoxypropylaminb, 
2-dimethylaminoethylamino, 3-dimethyraminopropylaiaino, 

2 - ( py r rolidin- 1 -yl ) ethylamino , 3- ( pyrrolidin- 1 -yl ) pr opylamino , 
* 2-piperidinoethylamino , 3-piperidinopropylamino , 
2-morpholinoethylamino r 3-morpholinopropylamino, 
2-(piperazin-l-yl)ethylamino 9 3-(piperazin-l-yl)propylamino, 

2- ( 4-me thylpiperazin- 1 -yl ) ethylamino , 

3- (4-me thylpiperazin- l-yl)propylamino, acetamido 9 2-chloroacetamido, 
2-methylaminoacetamido, 2 -ethylamino acet ami do, 

2-dimethylaminoacetamido or 2-diethylaminoacetamido 9 or (R*) m is a 
6,7-methylenedioxy group; 

2 

n is 0, 1 or 2 and each R is independently fluoro, chloro 9 bromo 9 
cyano 9 methyl or ethyl; 

X is a group of the formula CO, C(R 3 ) 2 , CH(OR 3 ) 9 0, S 9 S0 2 , CONR 3 , 
SOjNR 3 , NR 3 C0, NR 3 S0 2 , OC(R 3 ) 2 or SC(R 3 ) 2 vherein each R 3 is 
Independently hydrogen or methyl; and 
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Q is a phenyl group which is optionally substituted with t or 2 
substituents selected from flooro 9 chloro, broao, trlfluoroaethyl, 
cyano, carbamoyl, Mthyl And methoxy, or 0 Is a 5- or 6-membered 
heteroaryl moiety selected froa furyl, thienyl, oxaxolyl, laldazolyl, 
thiazolyl, pyridyl, pyrimidinyl and 1,2, *-trlazolyl which is 
optionally substituted with 1 or 2 substituents selected froa fluoro, 
chloro, methyl, ethyl, methoxy and ethoxy j 
or a pharmaceutically-acceptable salt thereof. 

a further preferred compound of the invention is an aniline 
derivative of the formula I wherein a is 1 with the substituent 
located at the 6-positlon or ■ is 2 with the substituents located at 
the 6- and 7-posltions and each R 1 Is hydroxy, amino, aethoxy, ethoxy, 
acetoxy, aethylaalno, ethylaaino, 2-bromoethoxy, 
2,2,2-trifluoroethoxy, 2-bydroxyethoxy, 2-methoxyethbxy, 

2- ethoxyethoxy, 2 -aethylaalno ethoxy, 2 -ethylaaino ethoxy, 

3- aethylaainopropoxy, 3-ethylaainopropoxy, 2-diaethylaainoethoxy , 
2-diethylaainoethoxy, 3-dlaethylaainopropoxy, 3-dlethylaalnopropoxy, 
2-hydroxyethylaaino, 2-methoxyethylaalno, 2 -e tho rye thy 1 amino, 
acetaaldo, 2-chloroacetaaldo, 2-aethylaalnoaceiaaldo, 
2-ethylamlnoacetamido, 2-diaethylaainoacetaaido or 
2-dlethylaalnoacetaaido, or (R l ) B is a 6,7-methylenedloxy groupi 

n is 0 or n i£ 1 and B 2 is fluoro, chloro, cyano, methyl or ethyl; 
X is a group of the formula CO, C(R 3 ) 2 , CH(OR 3 ), 0, S, S0 2 , CONR 3 , 
S0 2 HR 3 , 0C(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, broao, trifluoromethyl, 
cyano and carbamoyl,. 

r Q is a 5- or 6-aeabered heteroaryl moiety selected froa furyl, 
thlenyl, pyridyl, oxazolyl, laldaxolyl, thiazolyl, pyrlaldinyl and 
1,2,4-trlazolyl which is optionally substituted with 1 or 2 
substituents selected froa fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy | 

or a pharaaceutlcally-acceptable salt thereof. 

A further preferred coopound of the invention is an aniline 
derivative of the formula I 
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wherein a is 1 with the substituent located at the 6-positi n r n is 
2 with the substituents 1 cated at the 6- and 7-positions and each R 1 
is hydroxy, methoxy, ethoxy, acetoxy, 2-bromoethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 

2 - ethoxy ethoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

3- methylamlnopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 
2-diethylaninoethoxy, 3-dimethylaminopropoxy or 3 -diethyl aminopro poxy , 
or (R 1 ) B is a 6,7-methylenedioxy group; 

d is 0 or d is 1 and R 2 is fluoro, chloro, cyano, methyl or ethyl; 

3 3 3 

X is a group of the formula CO, C(R )~, CH(OR ), 0, S t S0~, COmr, 

» - , 3 

S0 2 NR » 0C(R ) 2 or SC(R ) 2 wherein each R is independently hydrogen 

or methyl; and 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl , 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimidinyl and 
1,2,4-triazolyl which is optionally substituted with one or two 
substituents selected from fluoro, chloro, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically- acceptable salt thereof. 

A-further preferred compound of the invention is an aniline 

derivative of the formula I wherein m is 1 or 2 and each R 1 is 
•hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 
2-methylaminoethoxy or 2-diraethylaminoethoxy, or (R l ) m is a 
methylenedloxy group; 

n is 0 or n is 1 and R 2 , which is located ortho to the group of 

formula -X-Q, is fluoro, chloro, cyano, methyl or ethyl; 

3 3 3 

X is a group of the formula CO, C(R J ) 2 , CH(0R ), 0, S, S0 2 , CONR , 

SOjNR 3 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl; and 

q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-membered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imida2olyl, thiazolyl, pyrimidinyl and 
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1,2,4-triazolyl which is optionally substituted with a substituent 

selected fro* .ethyl and ethyl i 

or a pharMceutically-acceptable salt thereof. 

A further preferred coapoond of the invention i. an aniline 
derivative of the forwila I wherein . is 1 with the substituent 
located at the ^position or . i« 2 with the substituents located at 
the 6- and 7-po.itions and each K 1 is hydroxy, aaino. -ethoxy, ethoxy. 
aeetoxy, Mthylaadno, ethylaalno, 2-bro.oethoxy, 
2,2,2-trifluoroethoxy, 2-hydroxyetfaory, 2-Mthoxyethoxy. 

2— ethyLaainoethoxy, 3-«ethylaaOnopropoxy, 2-di-ethyla.iaoethoxy, 

3- diaethylaninopropoxy, 2-<pyrrolidin-l-yl)ethoxy, 
3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy. 3-pip.ridiaoproposy, 

2- orphollnoethoxy, 3-orpholinopropoxy. 2-<pipera*in-l-yl)etho*y f 

3- (pipera2in-l-yl)propoxy. 2-(«-ethylpip.raain-I-yi)ethoxy, 
3-(*-««thylpii>era2in-l-yl)propoxy, 2-hydroxyethylasdno, 

2- Mthoxy.tbyla.ino, 3-.ethoxypropyl«rtno, 2-di«ethyl«inoethylamino. 

3- di.etbylaolnopropyla-ino. 2-(pyrrolidin-l-yl)ethyl*^ao, 
3 - ( pyrrol idin- 1 -yl ) p ropy la«lno , 2-piperidinoethyla.ino, 
3-piperidinopropylanino , 2-«»rph61inoethylamino t 
3-aorpbolinopropylaaino, 2-(piperazin-l-yl)ethylaaino, 
S^piperazin-l-yDpropylartno. 2-<4^thylpip.razin-l-yl)ethyW»o, 

2-Mtfayla.lnoaceta.ldo, 2-ethylaadnoacetaiildo, 

•2-di^tbyla^noaceta^do or 2-diethylasdnoaceta.ido, or (H 1 ) i« a 
6, 7-nethylenediozy group; 

n is 0, 1 or 2 and each R 2 is independently fluoro. chloro, bro-o, 
cyano, .ethyl or ethyl, 

X 1. a group of the fonula CO. CH^ CH(OH), 0, S. SO,, CONH. S0,HH, 
HHCO, MHS0 2 or OCHjj and 2 
0 is a phenyl group which la optionally substituted with 1 or 2 
substitutes selected fro. fluoro, chloro, brono, trifluoronethyl, 
cyano, carbamoyl, .ethyl and aethoxy, or Q is a 5- or 6-ae.bered 
heteroaryl .olety selected fro. furyl, thienyl, oxazolyl. inidasolyl, 
thiasolyl and pyridyl which is optionally substituted with 1 or 2 
substltuents selected fro. fluoro, chloro, .ethyl, ethyl, .ethoxy and 
eth xy, 
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or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 
wherein (R 1 )^ is 6, 7-dimethoxyj 

n is 1 and R , which is located ortho to the group of formula -X-Q, is 
fluoro, chloro or methyl, 

X is a group of the formula CO, CH 2 , CH(OH), 0. S, SO,, CONH, S0,NH or 
OCH 2 ; and ' 2 

Q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 

4- pyridyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-imidazolyl, 
l-methylimidazol-2-yl, 4-imidazolyl, l-methylimidazol-4-yl, 

5- imidazolyl, l-methyli*idazol-5-yl, 2-thiazolyl, 4-thiazolyl or 

5- thiazolyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aniline 
derivative of the formula I 

wherein (R 1 ) ja is 6, 7-dimethoxy, 6-methoxy-7-(2, 2,2-trifluoroethoxy) , 

6- ( 2 - d ime thy lamino e thoxy ) - 7 -me thoxy , 

6-(3-dimetAylaminopropoxy^^7-methoxy f ~~" ~ — 

6-(2-morpholinoethoxy)-7-methoxy, 6-(3-»orpholinopropoxy)-7-methoxy, 
"6-(2-dimethylaminoethoxy) / 6-(3-dimethylaminopropoxy) , 
6-(2-morpholinoethoxy), 6-(3-morpholinopropoxy) , 6-amino, 6-acetamido, 
6-(2-chloroacetamido), 6-(2-methylaminoacetamido) , 

6- ( 2-methoxyethylamino , 6-(2-dimethylaminoethylamino)-7-methoxy, 

6-(3-dimet±ylaminopropylamino)-7-methoxy, 

6-(2-uorpholinoethylamino)-7-methoxy or 

6- ( 3-morpholinopropylamino) -7 -me thoxy ; 
2 

n is 1 or 2 and R is fluoro, chloro or methyl; 
X is a group of formula OCH^; and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimidazol-2-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the Invention is an aniline 
derivative of the formula I 
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wherein ( R ) B 6, 7-dimethoxy; 

n Is 1 and E , which is located orrho to the group of formula -X-Q, is 
chloro or methyl; 

X la a group of the f omul a CO, CHj, CH(OH), S, S0 2 NH or OCHji and 

Q ia phenyl, 3-furyl, 2-pyridyl, 4-pyridtyl or 5-thiazolyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the Invention ia an aniline 

derivative of the formula I 

wherein (B 1 ) is 6,7-dlmethoxyi 

n ia 1 and R is fluoro, chloro or methyl; 

X la a group of the formula OCB^i and 

Q is 2-furyl, 3-furyl, 2-thlenyl, 2-pyridyl or l-methylioidaxol-2-yl; 
r a pharmaceutically-acceptable acid-addition aalt thereof. 

A specific preferred compound of the Invention is the 
following aniline derivative of the formula I:- 
4* ( 4-benzoyl-3-chloroanllino) -6 , 7-dlmethoxyqulnazoline t 

4-{3-chloro-A-[l-hydroxy-l-(4-pyridyl)methylJanllino}-6 t 7- 
dlmethoxyqulnaxoline v 

4- ( 4-benayl-3-chloroanllino) -6 , 7-dimethoxyquinaaoline, 

4- (3-chloro-4-phenylthioanllino) -6, 7-dlaethoxyqulnazpllne , 

4- I3^chloro-4-(l-»ethylimldazol-2-ylthlo)anlllno) -6, 7- 

dime thoxyqulnazoline , , . - 

6 t 7-dlmethoxy-4-[4-(H-phenylsulphamoyl)anlllno|quina2oline or 

6, 7-dimethoxy-4- I3-methyl-4-(2-jorridylmethoxy)^ 

or a pharmaceuticaUy-acceptable acid-addition aalt thereof. 

A further specific preferred compound of the invention Is 
the following aniline derivative of the formula Ii- 
4- [ 3-chloro-4- (4-f luorobenaoyl) anlllno) -6 , 7-dlmethoxyqulnasollne , 
4- 1 2-fluoro-4- (2-pyrldylmetboxy ) anlllno J -6 , 7-dimethoxyquinaao line , 

4-[3-fluoro-4-(2-pyTidylitethozy)anllino]-6 9 7-dlaethoxyqulnazoline 9 
4^3-chloro-4-(2-pyrldyliu»thox^^ or 
4- f3-chloro-4- ( l-iBethylimxdazol-2-ylmethoxy) anlllno] -6, 7-diaethoxy- 
qulnaaolinei 

or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

A further specific preferred compound of the Invention Is 
the following aniline derivative of the formula Zt- 
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6,7-dimeiAoxy-4-r3-me^^ 
quinazollne, 

6,7.diBetAoxy-4.[3-metAyl-4-(2-thia 2 olyl n iethoxy)anilino]quinazoline 
4-t3-fluoro-«.(2-pyridyl»ethoxy)anilino].6,7.di n ethoxy q uina2oline, ' 
4- [2-f luoro-4- (2-pyridylmethoxy)anilinol -6- (3-morpholinopropoxy) - ' 
quinazollne, 

6- (3-diBethylaBinopropoxy) -7-Bethoxy-4- [3-Bethyl-4-(2- P yridyl«etho 3 cy) - 
anilino] quinazollne, 

7- B ethox y -4.I3-Bethyl.4-(2.pyridylBethoxy)anilino]-6-(3-»or P holino. 
propoxy) quinazollne or 

4-[2-£luoro-4-(2-pyridylaethoxy)anilinoJ-6-(2-»ethoxyethylaBino)- 
quinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

An especially preferred compound of the invention is the 
following aniline derivative of the formula I:- 

6,7-diBethoxy-4-[3-Bethyl-4-(2-pyridyl«ethoxy)anilino]quina2oline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

An aniline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of 
che mically -related compounds . Suitable processes include, for 
exampler^s^-mustrated in European Patent Applications Nos. 
0520722, 0566226, 0602851, 0635507 and 0635498. Such processes, when 
used to prepare an aniline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, are provided as a further 
feature of the invention and are illustrated by the following 
representative examples in which, unless otherwise stated, m, R l , n , 
R , X and Q have any of the meanings defined hereinbefore for an 
aniline derivative of the formula I. Necessary starting materials may 
be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated 
which are within the ordinary skill of an organic chemist, 
(a) The reaction, optionally in the presence of a suitable base, 

of a quinazollne of the formula II (set out hereinafter) , 
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vherein 2 is a dlsplaceable group, vlth an aniline of the formula III. 

A suitable dlsplaceable group 2 is, for example, a halo gen o, 
alkoxy, aryloxy or sulpbonyloxy group, for example a chloro, bromo, 
methoxy, phenoxy, methanesulpbonyloxy or tolueiie*£-sul|>honyloxy group. 

A suitable base is, for example, an organic amine base such 
as, for exaaple, pyridine, 2,6-lutldlne, collidlne, 

4-diaethylaMlnopyrldiM, trlethylaalne, morphollne, N-Mtbylaorpboline 
or dlasablcyclo[5.4.0]undec-7«ene 9 or, for exaaple, an alkali or 
a lk a line earth metal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or 
potassium hydroxide. Alternatively a suitable base is, for example, 
an alkali metal or alkaline earth metal amide, for exaaple sodium 
amide or sodium bls(trlmethylsllyl)amlde. 

The reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent, for example an alkanol or ester 
such as methanol, ethanol, Isopropanol or ethyl acetate, a halogenated 
solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an 
aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
N,K-dlmethylformaiiide, H,H*diaethylacetamide, N^ethylpyrrolldin-2-oae 
or dlmethylsulphoxlde. The reaction is conveniently carried out at a 
temperature in the range, for example, 10 to 150 # C, preferably in the 
range 20 to 80*C. 

The aniline derivative of the formula X may be obtained from 
this process in the form of the free base or alternatively it nay be 
obtained in the form of a salt vlth the acid of the formula B-2 
vherein 2 has the meaning defined hereinbefore. Vhen it Is desired to 
obtain the free base from the salt, the salt may be treated vlth a 
suitable base as defined hereinbefore using a conventional procedure. 

(b) For the production of those compounds of the formula X 

12 

vherein B or R is hydroxy, the cleavage of an aniline derivative of 
the formula X vherein R 1 or R 2 is (1-4C) alkoxy. 

The cleavage reaction may conveniently be carried out by any 
of the many procedures known for such a transformation. The reaction 
may be carried out, for example, by treatment of the aniline 
derivative vlth an alkali metal ( 1-4C) alkylsulphide such as sodium 
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ethane thiolate or, f r example, by treatment with an alkali metal 
diarylphosphide such as lithium diphenylphosphide. Alternatively the 
cleavage reaction may conveniently be carried out, for example, by 
treatment of the aniline derivative with a boron or aluminium 
trihalide such as boron tribromide. Such reactions are preferably 
carried out in the presence of a suitable inert solvent or diluent as 
defined hereinbefore and at a suitable temperature as conventionally 
used vith each of the above-mentioned cleavage reagents* 

(c) For the production of those compounds of the formula I 
wherein R 1 is amino or hydroxy amino , the reduction of an aniline 
derivative of the formula I wherein R 1 is nitro. 

The reduction may conveniently be carried out by any of the 
many procedures known for such a transformation. The reduction may be 
carrried out, for example, by the hydrogenatlon of a solution of the 
nitro compound in an inert solvent or diluent as defined hereinbefore 
in the presence of a suitable metal catalyst such as palladium or 
platinum. A further suitable reducing agent is, for example, an 
activated metal such as activated iron (produced by vashing iron 
powder with a dilute solution of an acid such as hydrochloric acid). 
Thus, for example, the reduction may be carried out by heating a 
mixture of the nitro compound and the activated metal in a suitable 
~solvent~or diluent such as a mixture of water and an alcohol, for 
example, methanol or ethanol, to a temperature in the range, for 
example, 50 to 150°C, conveniently at or near 70'C. 

(d) For the production of those compounds of the formula 1 
wherein R 1 is (2-4C)alkanoylamino, substituted X2-4jCJailkanoylamino, 
( 3-4C) alkenoylamlno , ( 3- AC) alkynoylamino , 

N-(l-4C)alkyl-(2-4C)alkanoylamino, substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamlno, N-(l-4C)alkyl-(3-4C)alkenoylamino or 
N-(l-4C)allqrl-(2-4C)allqmoylamino or R 2 is (2-4C)alkanoylaaino, the 
acylation of an aniline derivative of the formula I wherein R 1 or R 2 
is amino. 

A suitable acylatlng agent is, for example, any agent known 
in the art for the acylation of amino to acylamino, for example an 
acyl halide, for example a (2*4C)alkanoyl chloride or bromide, 
conveniently in the presence of a suitable base, as defined 
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hereinbefore, an alkanoic acid anhydride or mixed anhydride, for 
example a ( 2 -4 C) alkanoic acid anhydride such as acetic anhydride or 
the mixed anhydride formed by the reaction of an alkanoic add and a 
( 1 -4C) alkoxycarbonyl hallda, for example a (1-4C) alkoxycarbonyl 
chloride, in the presence of a suitable base as defined hereinbefore. 
In general the acylation is carried out in a suitable inert solvent or 
diluent as defined hereinbefore and at a temperature, in the range, 
for example, -30 to 120*C, conveniently at or near ambient 
temperature* 

(e) for the production of those compounds of the formula I 

vhereln K 1 is (l-4C)alkoxy or substituted (1-4C) alkoxy or R l is 
(l-4C)alkylamlno, di-[ (l-4C)alkyl) amino or substituted 
(l-4C)alkylamlno, the alleviation, preferably in the presence of a 
suitable base as defined hereinbefore, of an aniline derivative of the 
formula I vhereln R 1 is hydroxy or amino as appropriate. 

A suitable alkylating agent Is, for example, any agent known 
in the art for the alkylatlon of hydroxy to alkoxy or substituted 
alkoxy, or for the alkylatlon of amino to alkylamlno or substituted 
alkylamino, for example an alkyl or substituted alkyl halide, for 
example a (l-4C)alkyl chloride, bromide or iodide or a substituted 
(1~4C) alkyl chloride, bromide or Iodide, in the presence of a suitable 
base as defined -hereinbefore, in a suitablt ^inert solveiitrTsr— diluent ' 
as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140 S C, conveniently at or near ambient temperature, 
(f ) For the production of those compounds of the formula I 

vhereln X is a group of the formula CH(OB) or CH 2 , the reduction of a 
compound of the formula I vhereln X la a group of the formula CO. 

The reduction may be carried out by any of the many 
procedures known for such transformations. • The reduction to form a 
compound of the formula Z vhereln Z is a group of the formula CH(OH) 
may be carried out, for example, by the reduction of a compound of the 
f rmula I vhereln X is a group of the formula CO with a hydride 
reducing agent, for example ah alkali metal borohydride or 
cyanoborohydride such as sodium borohydride or sodium 
cyanoborobydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
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of a suitable inert solvent or diluent, f r example a (l-4C)alcohol 
such as methanol or ethanol when an alkali metal borohydride or 
cyanoborohydride is employed, or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali metal aluminium hydride is employed. 
The reduction to form a compound of the formula I wherein X is a group 
of the formula Ch* 2 may be carried out, for example, by the reduction 
of a compound of the formula I wherein X is a group of the formula CO 
with a hydride reducing agent, for example an alkali metal aluminium 
hydride such as lithium aluminium hydride. Alternatively the 
reduction of a compound of the formula I wherein X is a group of the 
formula CO may be carried out in two steps, a first reduction step as 
described hereinbefore to provide a compound of the formula I wherein 
X is a group of the formula CU(OH) and a second reduction step to 
provide a compound of the formula I wherein X is a group of the 
formula CH 2 . The second reduction step may be carried out by any of 
the many procedures known for such a transformation, for example the. 
compound of the formula I wherein X is a group of the formula CH(OH) 
■ay be reacted with a tri-(l-4C)alkylsilyl halide such as 
trimethylsilyl chloride or an aryl-di-(l-4C)alkyl halide such as 
phenyldimethylsilyl chloride and the material so obtained may be 
reacted with an alkali metal halide such as sodium iodide. The 
reduction may be carried out in a suitable inert solvent or diluent 
such as acetonitrile* 

(g) For the production of those compounds of the formula I 

wherein X is a group of the formula SO or S0 2 , the oxidation of an 
aniline derivative of the formula I wherein X is a group of the 
formula S. 

A suitable oxidising agent is, for example, any agent known 
In the art for the oxidation of thio to sulphinyl and/or sulphonyl, 
for example, hydrogen peroxide, a peracid (such as 
3-chloroperoxybenzoic or peroxyacetic acid), an alkali metal 
peroxysulphate (such as potassium peroxymonosulphate) , chromium 
trioxide or gaseous oxygen in the presence of platinlum. The 
oxidation is generally carrried out under as mild conditions as 
possible and with the required stoichiometric amount of oxidising 
agent in order to reduce the risk of over oxidation and damage to 
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other functional groups. In general the reaction Is carried out In a 
suitable accent or diluent aucb as .ethylene chloride, chloroform, 
acetone, tetrahydrofuran or tert-butyl methyl ether and at a 
teap.rature In the range, for example, -25 to 50T;, conveniently at or 
near aabimnt temperature, that is in the range IS to 35-C. When . 
coapound carrying a aulphlnyl group is required a milder oxidising 
•gent -ay also be uaed, for exa-ple sodium or potassium metaperiodate. 
conveniently in • polar solvent such as acetic acid or ethanol. It 
will be appreciated that vfaen a co-pound of the form*. I containing a 
<l-4C)aikylsulpbonyl group is required, it -ay be obtained by 
oxidation of the corresponding ( l-4C)alkyl.ulphinyl co-pound as veil 
as of the corresponding (l-4C)alkylthlo co-pound, 
(h) Por the production of those co-pounds of the formula I 

wherein B is (2-4C)alkanoyloxy, the acylation, optionally in the 
presence of a suitable base as defined hereinbefore, of an aniline 
derivative of the for-ula I wherein R 1 i, hydroxy. 

A suitable acylating agent Is, for example, any agent kaovn 
in the art for the acylation of hydroxy to acyloxy, for example any of 
the acylating agents disclosed in paragraph (d) hereinbefore which may 
conveniently be used according to the reaction condition, disclosed 
. therein. 

— ( -* ^IfiS- tfae prod uction of ^hose-conpounds of the formula j 

wherein 8 i s hydroxy, the hydrolysis, optionally in the presence of a 
suitable base, of an aniline derivative of the formula I wherein E 1 is 
( 2-4C) alkanoyloxy . 

The hydrolysis reaction may conveniently be carried out by 
«ny of the many procedures known in the art for such a_transf or-ation. 
The reaction may be carried out, for example, by hydrolysis under 
acidic or basic conditions. A suitable base is, for example, an 
alkali metal, alkaline earth metal or ammonium carbonate or hydroxide, 
for example sodium carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide or ammonium hydroxide. The reaction is preferably 
carried out in the presence of water and a suitable solvent or diluent 
such a. methanol or ethanol. The reaction i. conveniently carried out 
at a temperature in the range 10 to 1S0»C, preferably at or near 
aabient temperature. 
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(j) For the production of those compounds of the formula I 

wherein R is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a compound of the formula I wherein R 1 is a hydroxy- (2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate. 

A suitable reactive derivative of a compound of the formula 
I wherein R is a hydroxy- (2-4C)alkoxy group is, for example, a 
halogeno- or sulphonyloxy-(2-4C)alkoxy group such as a bromo- or 
methanesulphonyloxy- ( 2-4C ) alkoxy group. 

The reaction is preferably carried out in the presence of a 
suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150«C, conveniently at or 
near 50°C. 

(k) For the production of those compounds of the formula I 

wherein X is a group of the formula OC(R 3 ) 2 , the alkylation, 
preferably in the presence of a suitable base as defined hereinbefore, 
of a phenol of the formula IV with an alkylating agent of the formula 
Z-C(R ) 2 -Q wherein Z is a displaceable group as defined hereinbefore. 

The reaction is conveniently carried out in the presence of 
a suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 150»C, preferably in the 
range 20 to 80 # C. 

(1) For the production of those compounds of the formula I 

_^exeinj^j.s_^^ (2-4G)alkylamino, the 

reductive amination of formaldehyde, a (2-4C)alkanoaldehyde or a 
substituted (2-4C)alkanoaldehyde. 

A suitable (2-4C)alkanoaldehyde is, for example, 
acetaldehyde or proplonaldehyde. A suitable substituted 
(2-4C)alkanoaldehyde is, for example, 2 -nethoxyacet aldehyde, 
3-methoxyproplonaldehyde , 2-dimethylaminoacetaldehyde , 
3-diuethylaminopropionaldehyde, 2-morphollnoacetaldehyde or 
3-morphollnopropionaldehyde. 

The reduction may be carried out by any of the many 
procedures known for such a transformation. For example a hydride 



WO 96/15118 



PCT/GB9MJ2606 



- 37 - 

reducing agent nay be used, for example an alkali natal borohydride or 
cyanoborohydride such as sodium borohydride or sodium 
cyanoborohydride, or an alkali metal aluminium hydride such as lithium 
aluminium hydride. The reduction may be carried out in the presence 
of a suitable inert solvent or diluent , for example a (l-4C)alcohol 
such as methanol or ethanol vfoen an alkali metal borohydride or 
cyanoborohydride is employed » or an inert ether such as diethyl ether 
or tetrahydrofuran when an alkali metal aluminium hydride is employed* 
The reaction Is conveniently carried out at a temperature in 
the range » for example v -10 to 100*C conveniently at or near ambient 
temperature. 

Vhen a pharmaceutical!?- acceptable salt of an aniline 
derivative of the formula 1 is required , for example an acld-addltlon 
salt of an aniline derivative of the formula I, it may be obtained, 
for example, by reaction of said compound with, for example, a 
suitable acid using a conventional procedure. 

As stated hereinbefore the aniline derivatives defined in 
the present invention possesses anti-prollferative activity vhlch is 
believed to arise from the Class I receptor tyrosine kinase inhibitory 
activity of the compounds. These properties may be ^sseBB^d, for 
. example, us ing one or mor e of the procedures set out below:- 
(a) An in vitro assay vhlch determines the ability of a test 

compound to inhibit the enzyme EGF receptor tyrosine kinase. Receptor 
tyrosine kinase vas obtained in partially purified form from A- 431 
cells (derived from human vulval carcinoma) by procedures related to 
those described by Carpenter et al. . J. Biol. Chen. . 1979, 254, 4864, 
Cohen et al.. J. Biol* Chem. . 1962, 257 , 1523 and. by Braun "et "11, " . 
J. Biol. Chem. . 1984, 259, 2051. 

A-431 cells were grown to confluence using Dulbecco's 
modified Eagle's medium (DM EM) containing 51 fetal calf serum (FCS). 
The obtained cells were homogenised in a hypotonic borate/EDTA~buf f er 
at pH~~10.1. The homogenate vas centrifuged at 400 g for 10 minutes at 
0-4*C. Tbe supernatant vas centrifuged at 25,000 g for 30 minutes at 
0-4*C. The pelleted material vas suspended In 30 mM Bepes buffer at 
pB 7.4 containing 51 glycerol, 4 mH benzamidine and IX Triton X-100, 
stirred for 1 hour at 0-4 # C, and recentrlfuged at 100,000 g for 1 hour 
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at 0-4*C. The supernatant, containing solubilised receptor tyr sine 
kinase, was stored in liquid nitrogen. 

For test purposes 40 pi of the enzyme solution so obtained 
was added to a fixture of 400 pi of a mixture of 150 mM Hepes buffer 
at pH 7.4, 500 pM sodium ortho vanadate, 0.1X Triton X-100, 102 
glycerol, 200 pi water, 80 pi of 25 mM DTT and 80 pi of a mixture of 
12.5 mM manganese chloride, 125 mM magnesium chloride and distilled 
vater. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethylsulphoxide 
(DMSO) to give a 50 mM solution which was diluted with 40 mM Hepes 
buffer containing 0. IX Triton X-100, 10X glycerol and 10X DMSO to give 
a 500 pM solution. Equal volumes of this solution and a solution of 
epidermal growth factor (EGF; 20 pg/ml) were mixed. 

lY- 32 FJATP (3000 Ci/mM, 250 pCi) was diluted to a volume of 
2 ml by the addition of a solution of ATP (100 pM) in distilled water. 
An equal volume of a 4 mg/ml solution of the peptide 
Arg-Arg-Leu^Ile-Glu-Asp-Ala-Glu-Tyr-Ala-Ala-Arg-Gly in a mixture of 
40 mM Hepes buffer at pH 7.4, 0.1X Triton X-100 and 10X glycerol was 
added. 

The test coopound/EGF mixture solution (r^)^as^^ded to 
the test enzyme solution (10 pi) and the mixture was incubated at 
0-4*C for 30 minutes. The ATP/peptide mixture (10 pi) was added and 
the mixture was incubated at 25 # C for 10 minutes. The phosphorylation 
reaction was terminated by the addition of 5X trichloroacetic acid (40 
pi) and bovine serum albumin (BSA; 1 mg/ml, 5 pi). The mixture was 
allowed to stand at ^C- for 30 minutes -and- then centrifuged. An 
aliquot (40 pi) of the supernatant was placed onto a strip of Whatman 
p 81 phosphocellulose paper. The strip was washed in 75 mM phosphoric 
acid (4 x 10 ml) and blotted dry. Radioactivity present in the filter 
paper was measured using a liquid scintillation counter (Sequence A). 
The reaction sequence was repeated in the absence of the EGF (Sequence 
B) and' again in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as 

follows : - 
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100 - (A-B) 
X Inhibition - — — x xoo 
C - fi 

The extent of inhibition vas then determined at a range of 
c ncentratloas of test compound to give an IC^ Q value, 
(b) An in vitro assay vhich determines the ability of a test 

compound to inhibit the EGF-stlaulated grovth of the human 
naso-pharyngeal cancer cell line XB. 

KB cells were seeded into veils at a density of 
1 x 10* - 1.5 x 10 4 cells per veil and grovn for 2* hours in DMEK 
supplemented vith 5X FCS (charcoal-stripped). Cell grovth was 
determined after incubation for 3 days by the extent of metabolism of 
KTT tetraxolium dye to furnish a bluish colour.' Cell grovth vas then 
determined in the presence of EGF (10 ng/ml) or in the presence of EGF 
(10 ng/ml) and a test compound at a range of concentrations. An IC 50 
value could then be calculated. 

(c) An in vivo assay in a group of male rats vhich determines 

the ability of a test compound (usually administered orally as a 
ball-milled suspension in 0.51 polysorbate) to inhibit the stimulation 
of liver hepatocyte grovth caused by the administration of the grovth 
"falctoV TGFo dosed tvice, 3 and 7 

hours respectively after the administration of the test compound). 

In a control group of rats , the administration of TCFa 
causes on average a 5- fold stimulation of liver hepatocyte grovth. 

Cell-grovth in the control and test animals is determined as 
f llovss- - - - — — — 

On the morning of the day after the dosing of the test 
compound (or 0.5X polysorbate in the control group), the animals are 
d sed vith bromodeoxyurldlne (BrdOi 100 mg/kg intraperitoneal^) . The 
animals are killed four hours later and the livers are excised. 
Slices are cut from each liver and' the" uptake of BrdO is determined by 
a conventional lmmunohlstochemlcal technique similar to that described 
on pages 267 and 26a of an article by Goldsvorthy et al. in Chemically 
Induced Cell Proliferations Implications for Risk Assessment, 
Vlley-Llss Inc., 1991, pages 253-284. 
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Further tests were carried out using a range of d ses of the 
test c -p unds t allow th calculation of an approximate ED,, value 
for the inhibition of liver hepatocyte proliferation as determined by 
inhibition of the uptake of BrdU. 

(d) An in-vivo assay in a group of athyaic nude mice (strain 

ONUrAlpk) which determines the ability of a test compound (usually 
administered orally as a ball-milled suspension in 0.5Z polysorbate) 
to inhibit the growth of xenografts of the human vulval epidermoid 
carcinoma cell line A-431. 

A-431 cells were maintained in culture in DKEM supplemented 
with SZ PCS and 2mH glutamine. Freshly cultured cells were harvested 
by trypsinization and injected subcutaneously (10 million cells/0 i 
ml/mouse) into both flanks of a number of donor nude mice. When 
sufficient tumour material was available (after approximately 9 to 14 
days), fragments of tumour tissue were transplanted in the flanks of 
recipient nude mice (test day 0). Generally/on the seventh day after 
transplantation (test day 7) groups of 7 to 10 mice with similar-sized 
tumours were selected and dosing of the test compound was commenced. 
Once daily dosing of test compound was continued for a total of 13 
days (test days 7 to 19 inclusive). In some studies the dosing of the 
test compound was continued beyond test day 19, for example to test 
day 26. In each case, on the following test day the animals were " 
killed and the final tumour volume was calculated from measurements of 

the length and width of the tumours. Results were calculated as a 
percentage inhibition of tumour volume relative to untreated controls. 

_ Although- the pharmacological propertiesuf the compounds of 

the formula I vary with structural change as expected, in general 
activity possessed by compounds of the formula I may be demonstrated 
at the following concentrations or doses in one or more of the above 
tests (a), (b), (c) and (d)i- 

Test (a) «- IC 50 in the range, for example, 0.001-1 uM; 
Test (b):- IC 5Q in the range, for example, "oTl-10 uM; 
Test (c):- E0 5Q in the range, for example, 1-100 ng/kg; 
Test (d)»- 20 to 70Z inhibition of tumour volume from a 

daily dose in the range, for example, 50 to 400 

mg/kg. 
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Thus, by way of example, the compound 4-(4-benzoyl-3*chloro- 
anlllno)-6,7^1methoxyqulAasorine hydrochloride salt has an IC 50 of 
0.03 uH In Teat (a), an IC 50 of 0.38 uN in Test (b) and an ED 5Q of <5 
mg/kg in Teat (c)j 

4- ( 4- besizyl-3 -chloroani lino ) -6 , 7-dimethoryquinaxoline hydrolodlde salt 
has an IC 5Q of 0.1 uH in Teat (a), an IC 50 of 1.2 uM in Test (b) and 
an ED 5Q of <12.5 ag/kg in Test (c)i 

4-(3-chloro-4-pbesylthloanlll^ has an IC 5Q 

f 0.0B uH in Teat (a), an IC 50 of 1.3 pH in Test (b) and an ED 50 of 
12.5 mg/kg in Test (c)i 

4-I3-chloro-4-(l-«ethyliaio^ol-2-ylthio)anilino|-6 r 7-diiEethoxy- 
qulnaaoline dihydrochloride salt has an IC 50 of 0.007 uH in Test (a), 
an IC 5Q of 0.2 pH in Test (b) and an n> 50 of <12.5 mg/kg in Test (c), 
6 , 7-dimethoxy-4- [ 3 -■ethyl- 4- (2-pyrldylmethoxy ) anlllno] quinazollne 
dihydrochloride salt has an IC 50 of 0.04 uH in Test (a), an IC 50 of 
0.93 uH in Test (b) and an n> 50 of 5 mg/kg in Test (c); 

6- (3-dlmetfaylamlaopropoxy) -7-methoxy-4~[ 3-met)iyl-4- (2-pyrldylaethoxy) - 
anlllno] quinazoline has an XC 5Q of 0.066 uH in Test (a) and an IC 5Q of 
0.43 uH in Test (b)i 

and 

7- Mtiio*^^ 

pro|H>xy)quinaioline has an IC 5Q of 0.45 uH In Test (a) and an IC 50 of 
2.09 uH in Teat (b). 

According to a further aspect of the invention there is 
provided a pharmaceutical composition vhleh comprises an aniline 
derivative of the formula I, or a pharmaceutically-acceptable salt 
-thereof , as defined hereinbefore in association vith a 
pharmaceutically-acceptable diluent or carrier. 

The composition nay be in a form suitable for oral 
administration, for example as a tablet or capsule, for parenteral 
injection (Including intraveous, subcutaneous, intramuscular, 
intravascular or Infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for 
rectal administration as a suppository. 

In general the above compositions may be prepared in a 
conventional manner using conventional exclplents. 

The aniline derivative vill normally be administered to a 
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warm- bio ded animal at a unit dose vithin the range 5-10000 xng per 
square meter body area of the animal, i.e. approximately 0. 1-200 
ng/*g» and this normally provides a therapeutically- effective dose. A 
unit dose form such as a tablet or capsule will usually contain, for 
example 1-250 mg of active ingredient. Preferably a daily dose in the 
range of 1-100 mg/kg is employed. Uovever the daily dose will 
necessarily be varied depending upon the host treated, the particular 
route of administration, and the severity of the Illness being 
treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

According to a further aspect of the present invention there 
is provided an aniline derivative of the formula I as defined 
hereinbefore for use in a method of treatment of the human or animal 
body by therapy. 

Ve have now found that the compounds of the present 
invention possess antiproliferative properties such as anti-cancer 
properties which are believed to arise from their Class I receptor 
tyrosine kinase inhibitory activity. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
diseases or medical conditions mediated alone or in part by Class I 
receptor tyrosine kinases, i.e. the compounds may. be^jused to produce a 
Class I receptor tyrosine kinase inhibitory effect in a varm-blooded " 
animal in need of such, treatment. Thus the compounds of the present 
invention provide a method for treating the proliferation of malignant 
cells characterised by Inhibition of Class I receptor tyrosine 
kinases ,— ±re— the compounds may be used to produce an 
anti-proliferative effect mediated alone or in part by the inhibition 
of Class 1 receptor tyrosine kinase. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of 
psoriasis and/or cancer by providing an anti-proliferative effect, 
particularly in the treatment of Class I receptor tyrosine kinase 
sensitive cancers such as cancers of the breast, lung, colon, rectum, 
stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the invention there is 
provided the use of an aniline derivative of the formula I, or a 
pharmaceutlcally-acceptable salt thereof, as defined hereinbefore in 
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the Manufacture of a medicament for use In the production of an 
antl -proliferative effect in a warm-blooded animal such as nan. 

According to a further feature of this aspect of the 
invention there is provided a method for producing an 
antl-proliferatlve effect in a vara-blooded animal, such as nan, in 
need of such treatment which comprises administering to said animal an 
effective amount of an aniline derivative as defined Immediately 
above. 

As stated above the size of the dose required for the 
therapeutic or prophylactic treatment of a particular proliferative 
disease will necessarily be varied depending on the host treated, the 
route of administration and the severity of the illness being treated. 
A unit dose in the range, for example, 1-200 mg/kg, preferably 1-100 
mg/kg is envisaged. 

The antl-proliferatlve treatment defined hereinbefore may be 
applied as a sole therapy or nay involve, in addition to the aniline 
derivative of the invention, conventional radiotherapy or one or more 
other anti-tumour substances, for example those selected from, for 
example, mitotic inhibitors, for example vinblastine; alkylating 
agents, for example cis-platin, carboplatin and cyclophosphamide; 
antimetabolites, for example 5-fluorouracil, cytosine arabinoslde and 
hydroxyurea, or, for example, one of the preferred antimetabolites 
disclosed in European Patent Application No. 239362 such as 
H~ (5- |N-(3,4-dihydro-2-aethyl-A-oxoqttina2olin-6-ylmethyl)- 
N-methylamino]-2-thenoyl)-Lr-glutamic acid; intercalating antibiotics, 
for example adriamycln and bleomycin; enrymes, for example 
— asparaglnaser^opoisomerase""lnhibitors^" for example etoposide; 
biological response modifiers, for example interferon; and 
antl -hormones, for example an ti oestrogen* such as 'NOLVADEX' 
(tamoxifen) or, for example antlandrogens such as 'CASODEX' 
(A '-cyano-3-(4-f luorophenylsulphonyl) -2-hydroxy-2-»ethyl-3 
(trlfluoroaethyl)propionanllide. Such conjoint treatment may be 
achieved by vay of the simultaneous, sequential or separate dosing of 
the individual components of the treatment. According to this aspect 
of the invention there is provided a pharmaceutical product comprising 
an aniline derivative of the formula I as defined hereinbefore and an 



11:42:18 



WO 96/15118 



PCT/GB95/02606 



- 44 - 

additional anti-tumour substance as defined hereinbef re for the 
conjoint treatment of cancer. 

As stated above the aniline derivative defined in the 
present invention is an effective anti-cancer agent, vhich property is 
believed to arise from its Class I receptor tyrosine kinase inhibitory 
properties . Such an aniline derivative of the invention is expected 
to possess a vide range of anti-cancer properties as Class I receptor 
tyrosine kinases have been implicated in many common human cancers 
such as leukaemia and breast, lung, colon, rectal, stomach, prostate, 
bladder, pancreas and ovarian cancer. Thus it is expected that an 
aniline derivative of the invention will possess anti-cancer activity 
against these cancers. It is in addition expected that an aniline 
derivative of the present invention will possess activity against a 
range of leukaemias, lymphoid malignancies and solid tumours such as 
carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
and pancreas. 

It is further expected that an aniline derivative of the 
invention will possess activity against other diseases involving 
excessive cellular proliferation such as psoriasis and BPH. 

It is also to be expected that an aniline derivative of the 
-invention-will be_useful in the_ trearjnent„of_additional disorders of 
cellular growth in which aberrant cell signalling by way of receptor 
tyrosine kinase enzymes, including as yet unidentified receptor 
tyrosine kinase enzymes, are involved. Such disorders include, for 
example, inflammation, angiogenesis, vascular restenosis, 
-immunological dis^<erS7~pancreatitis, kidney disease and blastocyte 
maturation and implantation. 

The invention will now be illustrated in the following 
non-limiting Examples in which, unless otherwise stated: - 

(i) evaporations were carried out by rotary evaporation 
in vacuo and work-up procedures were carried out after removal of 
residual solids such as drying agents by filtration, unless otherwise 
stated magnesium sulphate was used as a drying agent for organic 
solutions; 

(ii) operations were carried out at ambient temperature, 
that is in the range 18-25 °C and under an atmosphere of an inert gas 
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such as argon; 

(ill) column chromatography (by the flash procedure) and 
medium pressure liquid chromatography (HFLC) vere performed on Kerck 
Kleselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) 
reversed-phase silica obtained from E. Uerck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not 
necessarily the maximum attainable; 

(v) melting points vere determined using a Hettler SP62 
automatic melting point apparatus , an oil-bath apparatus or a Koffler 
hot plate apparatus. 

(vi) the structures of the end-products of the formula I 
vere confirmed by nuclear (generally proton) magnetic resonance (NHR) 
and mass spectral techniques; proton magnetic resonance chemical shift 
values vere measured on the delta scale and peak multiplicities are 
shovn as follow* * s, singlet; d, doublet; t, triplet; m, multlplet, 
unless otherwise stated end-products of the formula Z vere dissolved 
in CD^SOCD^ for the determination of HMR values; 

(vii) intermediates vere not generally fully characterised 
and purity vas assessed by thin layer chromatography (TLC) , infra-red 
(IK) or NHR analysis; 

(vlll) the following abbreviations have been usedt- 
DHF N 9 N-dimethylformaalde; 
THF tetrahydrofuran; 
NMP N-methylpyrrolldin-2-one; 
DMA N, N-dlmethylacetaalde ; 
DM50 dlmethyl6ulphoxlde. 
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Exanple 1 

A mixture of 4-chloro-6, 7-dimethoxyquinazoline hydrochloride 
(European Patent Application No. 0566226; 1.1 g), 
4-amino-2-chlorobenzophenone (1,05 g) and isopropanol (50 ml) vas 
stirred and heated to reflux for 2 hours. The mixture vas cooled to 
ambient temperature and the solid precipitate vas isolated by 
filtration, washed with acetone and vith diethyl ether and dried. The 
solid so obtained vas recrystallised from a mixture of hexane, 
methylene chloride and methanol. There vas thus obtained 
4- (4-benzoyl-3-chloroanilino) -6 , 7-dimethoxyquinazoline hydrochloride 
salt (0.865 g, 45X), a.p. 256-258*C; 

NMR Spectrum: 4.0 (s, 3H) , 4.05 (s, 3H), 7.4 (s, 1H) , 7.6 (m, 3H) t 7.8 
(m, 3H), 8.0 (m, lH) f 8.2 (d, 1H), 8.4 (s, 1H) , 9.0 (s, 1H) , 11.4 
(broad s, 1H); 

Elemental Analysis: Found C, 60.1; H, 4.2; N, 9.1; 

C 23 H 18 C1N 3 0 3 1HC1 re ^ uires C, 60.5; H, 4.2; N, 9.2X. 

The 4-amino-2-chlorobenzophenone used as a starting material 
vas obtained as follows :- 

A mixture of 2-chloro-4-nltrobenzoic acid (20 g), thionyl 
chloride (40 ml) and DMF (5 drops) vas stirred and heated to reflux 

for 1 h our. The mixtur e vas. eva porate d —tO-giite 

2-chloro-4-nitrobenzoyl chloride vhich vas used vithout further 
purification. 

Aluminium chloride (14 g) was added portlonvise to a stirred 
mixture of the 2-chloro-4-nitrobenzoyl chloride so obtained and 
— benzene (50 mT)-vhich : had~been-ci«>led zxTSfXT. The-fiix^ure~ vais stirred 
at ambient temperature for 16 hours and then heated to reflux for 1 
hour. The mixture vas cooled to ambient temperature and added to a 
vigorously stirred mixture of ice and water. The stirring vas 
continued and concentrated aqueous hydrochloric acid (30 ml) vas 
added. The precipitate vas isolated by filtration and dissolved in 
"methylene chloride (250 ml). The organic solution vas vashed vith 
aqueous sodium hydroxide solution (101, 2 x 200 ml) and vith brine, 
dried and evaporated* There vas thus obtained 
2-chloro-4-nitrobenzophenone as a solid (20 g 9 77X). 

A mixture of a portion (10 g) of the material so obtained p 
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stannous chloride dihydrate (20 g) and concentrated aqueous 
hydrochloric acid (100 ml) vas stirred and heated to reflux for 5 
hours* The mixture vas cooled to anblent temperature , poured onto a 
■lxture of ice and water and baslfied by the addition of concentrated 
aqueous sodium hydroxide solution (301)* The mixture vas extracted 
with diethyl ether and the organic phase vas vashed with brine, dried 
and evaporated. The residue vas purified by column chromatography 
using increasingly polar mixtures of hexane and ethyl acetate as 
eluent. The resultant product vas recrystallised from a mixture of 
htrp"* and methylene chloride. There vas thus obtained 
4-amino-2-chlorobenzophenone (2 g)i 

HHR Spectrum: 6.0 (s 9 2H) r 6.6 (m 9 IH), 6.7 (d, 1H), 7.1 (d 9 1H) 9 7.5 
(m, 2H). 7.7 (m 9 3H). 

Example 2 

Using an analogous procedure to that described in Example 1 , 
4«amlno-2-chlorophenyl 2-pyridyl ketone vas reacted vith 
4-chloro*6,7*dl»ethoxyqulnaxollae hydrochloride to give 4-f3-chloro-4- 
(2-pyridylcarbonyl)anilinoJ ~6 9 7-dimethoxyquinazollne dihydrochloride 
salt in 45X yield, m.p. 255-258*C; 

BUR Spectrum: 4.0 ( s, 3H). 4,05 (s, 3H). 7. 4 (s. IH) . 7.7 (m, 2H) . 8. 1 
(■p 3H) 9 8.5 (s. 1H). 8.7 (d. IH), 9.0 (s. 1H) 9 11.8 (s 9 IB); 
Elemental Analysis: Found C 9 53.1; H. 4.3; N, 11.0; 

C 22 H 17 C1M 4 0 3 MC1 re< I ulres C » 53.5| H t 3.9| N, 11. 3X. 

The 4-amino-2-chlorophenyl 2-pyridyl ketone used as a 
starting material vas obtained as follows t - 

n-Butyl lithium (1.6M In hexane. 12.5 ml) vas added dropvise 
to a stirred solution of 3-chloro-4-iodonitrobeuxene (5.6 g) in TBF 
(150 ml) which had been cooled to -100 # C. The mixture vas stirred at 
-100*C for 20 minutes. A solution of pyridine- 2 -carboxaldehyde (2*0 
g) in THP (20 ml) vas added. The mixture vas allowed to warm to 
ambient tenperature~"and vas stirred for 16 hours. The mixture vas 
partitioned between diethyl ether and a saturated aqueous ammonium 
chloride solution. The organic phase vas vashed vith brine 9 dried and 
evaporated. The residue vas purified by column chromatography using 
increasingly polar mixtures of methylene chloride and ethyl acetate as 
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eluent. There vas thus obtained l-(2-chloro-4-nitr phenyl)-l-(2- 
pyridyl)methanol (2.3 g). 

A mixture of the material so obtained, pyridinium 
chlorochromate (2*0 g) and methylene chloride (30 ml) vas stirred at 
ambient temperature for 3 hours. The mixture vas filtered and the 
filtrate vas evaporated. The residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and ethyl acetate as eluent. There vas thus obtained 
2-chloro-4-nitrophenyl 2-pyridyl ketone (1.4 g). 

A mixture of a portion (0.5 g) of the material so obtained, 
iron povder (0.5 g) and ethanol (30 ml) vas stirred and cooled in a 
salted ice-bath to 0*C. Hydrogen chloride gas vas led into the 
mixture for 5 minutes. The mixture vas stirred for 30 minutes and the 
reaction mixture vas allowed to vans to 10*C. The mixture vas 
basified by the addition of concentrated aqueous sodium hydroxide 
solution (30X) and extracted vith ethyl acetate. The organic phase 
vas vashed vith water, dried and evaporated. The residue vas purified 
by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluent. There vas thus 
obtained 4-amlno-2-chlorophenyl 2-pyridyl ketone (0.25 g); 
MM R Spectrum : 6.1 (broad s, 2H), 6.5 (m, 1H), 6.6 (d, 1H), 7.3 (d, 
1H), 7.6 (m v 1H), 7.8 (m, 1H), 8.0 (m, 1H), 8.6 (m, 1H) . 

Example 3 

Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorophenyl-5-thiarolyl ketone vas reacted vith 
4-chloro-6,7-dimethoxyquinazollne hydrochloride to give 4-[3-chloro-4- 
(5-thia2olylcarbonyl)anilino] -6, 7-dimethoxyquinazoline hydrochloride 
salt in 31X yield, m. p. 254-257 # C; 

NHR Spectrum: 4.02 (s f 3H) , 4.09 (s, 3H) , 7.32 (£, 1H), 7.91 (d, 2H) , 
8.14 (d, 1H), 8.2 (d, 1H) 9 8.28 (£, 1H) , 8.37 (d, 1H), 8.93 (s, 1H), 
11.3 (s, 1H)J 

The 4-amino-2-chlorophenyl 5-thiazolyl ketone used as a 
starting material vas obtained as follows :- 

Trlethylamine (20.9 ml) vas added to a stirred mixture of 
2-chloro-4-nitrobenzoyl chloride (30 g) f N f O-dimethylhydroxylamine 
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hydrochloride (14*62 g) and chloroforn (300 ml) and the mixture vas 
heated to reflux for 3 hours* The mixture was cooled to anblent 
temperature, washed with water, dried and evaporated. The residue vas 
purified by column chromatography using methylene chloride as eluent. 
There was thus obtained 2-chloro-N-Mthoxy-H-iwthyl-4-nitrobenzaadde. 

n-Butyl lithium (1.6M in hexane, 3.67 ml) vas added to a 
stirred mixture of 2-trimethylsilylthiaxole (0.936 ml) and THP (50 ad) 
which had been cooled to -50*C and the mixture was stirred at that 
temperature for 1 hour. A solution of 2-chloro-N^thoxy-N-methyl-4- 
nltrobenzamlde (1.43 g) in THP (10 ml) vas added. The mixture vas 
stirred at -30*C for 30 minutes and stored at ambient temperature for 
16 hours. The mixture was partitioned between ethyl acetate and 
water. The organic phase was washed with water* dried and evaporated. 
The residue was purified by column chromatography using a lil mixture 
of bexane and methylene chloride as eluent. There were thus 
obtained:- 

2-chloro-4-nitropbenyl 2-trimethylsilylthiaxoi-5-yl ketone (0.25 g) 
and 2-chloro-4-nitrophenyl 5-thlazolyl ketone (0.25 g). 

The materials so obtained were recomblned. Iron powder (0.6 
g), concentrated hydrochloric acid (1 ml), water (4 ml) and ethanol 
(40 ml) were added and the mixture was stirred and heated to reflux 
for 4 hours. The mixture was cooled to ambient temperature, has if led 
by the addition of 2M aqueous sodium hydroxide solution and extracted 
"with methylene chloride* The organic phase vas dried and evaporated. 
The residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
vas thu£-obt*ined-4-amino-2-chlorophenyl 5-thiaxolyl ketone (0.15 g); 
KHR Spectrum: (CDC^) 6.59 (m, 1H), 6.7 (d, IH), 6.75 (d, 1H), 7.7 (d, 
IB) t 8.02 (d f 1H). 

Example 4 

A mixture of 4- ( 4-benf oyl-3«^chloroanlllno ) -6 ,"7^dimethoxy- 
quinazoline hydrochloride (0.2 g). sodium borohydride (0.1 g) and 
ethanol (30 ml) va6 stirred at ambient temperature for 18 hours. The 
mixture was evaporated and the residue was acidified by the addition 
of glacial acetic acid. The mixture was partitioned between ethyl 
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acetate and vater. The rganlc phase vas vashed with vater and with 
brine, dried and evaporated. The residue vas triturated under a 
mixture of hexane and ethyl acetate* There vas thus obtained 
4- f 3- chloro-4- (ct-hydroxybenzyl ) anilino J -6, 7-dimethoxyquinazoline 
acetate salt (0.07 g, 352), m.p. 159-162°C; 

NMR Spectrum: 3.94 (s, 3H), 3.97 (s, 3H), 6.0 (broad s f 2H), 7.15-7.4 
(m f 6H), 7.65 (d, 1H), 7.75-7.9 (m, 2H), 7.98 (d, 1H), 8.53 (s, 1H) , 
9.62 (broad s, 1H); 

Elemental Analysis: Found C, 62.1; H, 5.0; N, 8.8; 
C 23 H 20 C1N 3 0 3 1MeC0 2 H "quires C, 62.3; H, 5.0; N, 8.7X. 

Example 5 

Using an analogous procedure to that described in Example 1, 
l-(4-aaino-2-chlorophenyl)-l-(4-pyridyl)methanol vas reacted vith 
4-chloro-6, 7-dimethoxyquinazoline hydrochloride to give 4-{3-chloro-4- 
[l-hydroxy-l-(4-pyridyl)raethyl] anilino} -6, 7-dimethoxyquinazoline 
dihydrochloride salt in 12% yield; 

NMR Spectrum: 4.0 (s, 3H) , 4.05 (s, 3H), 6.25 (s, 1H) , 7.4 (s, 1H) , 
7.66 (d, 1H), 7.9 (m, 1H), 8.0 (m, 3H), 8.55 (s, 1H) f 8.85 (m, 3H), 
11.8 (s, 1H); 

Elemental Analysis: Found C, 51.2; H, 4.3; N, 10.8; 

C 22 H 19 C1N 4 0 3 2HC1 1H 2° rei I ulres c » 51 -*5 H » 4.5; N, 10. 9Z. 

The l-(4-amino-2-chlorophenyl)-l-(4-pyridyl)methanol used as 
a starting material vas obtained as follows 

The procedures described in the portion of Example 2 vhich 
-Is-conceraed-vith-the preparation of—starting -materials vere repeated 
except that pyridine-4-carboxaldehyde vas used in place of 
pyridine-2-carboxaldehyde. Hovever over-reduction at the last stage 
meant that the expected product, 4-amino-2-chlorophenyl 4-pyridyl 
ketone, vas reduced to give l-(4-amino-2-chlorophenyl)-l-(4-pyridyl)- 
methanol in 8Z yield; 

NMR Spectrum: (CD 3 S0CD 3 + CD 3 C0 2 D) 5.9 (s, 1H) , 6/5 (m, 1H), 6.6 (d, 
1H), 7.1 (d, 1H), 7.4 (d, 2H), 8.5 (s, 2H). 
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Example 6 

Trimetbylsllyl chloride (0.25 g) and sodium iodide (1.3 g) 
vera added in turn to a stirred Mixture of 

4- [3-chloro-4-(a-bydrorybcnryl)anilino] -6 , 7-dlmethoryqulnazoline 
acetate aalt (0.5 g) and acetonltrile (20 ml) and the resultant 
mixture vaa stirred at ambient temperature far 2 hours. The mixture 
vas partitioned between ethyl acetate and water. The organic phase 
vas washed vlth a saturated aqueous sodium thiosulphate solution and 
with water, dried and evaporated. The solid residue was 
recrystallised from a mixture of hexane, methylene chloride and 
methanol* There was thus obtained 4-(4-benryl-3-chloroanllino)-6, 7- 
dimethoxyqulnaxollne hydrolodide salt (0.113 g, 121), m.p. 200-204*C; 
HHR Spectrum i 4.0 (s, 6R), 4.1 (s, 2B), 7.3 (m, 6B) V 7*5 (d, IB), 7.6 
(m, IB), 7.9 (d 9 lH) f 8.0 (s, lH) f 8.9 (s, IB) , 10.9 (s, IE). 

Example 7 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4*amlno-2-chlorophenyl phenyl ether was reacted with 4-chloro-6,7- 
dimethoxyqulnaxoline hydrochloride to give 
. 4-(3-chloro-4-phenoxyanilino)-6 t 7-dlmethoxyquinaxoline hydrochloride 
salt in 56X yield, m.p. 260-265 # Cs 

HHR Spectrum. 4.0 (s, 3H), 4.04 (s, 3B), 7.03 (d, 2B), 7.2 (m, 2H), 
7*42 (m, 3H), 7.75 (m, IB), 8.08 (d, IB), 8.43 (s, IB), 8.9 (s, IB), 
11.58 (s, IB); 

Elemental Analysis t Found C, 59. 9| B, 4.3> M, 9.2; 
^22 H 18 CW 3^ Ua ^^ r "* C,~59.5; B7~4.3~r«7~975X. 

The 4-anino-2-chlorophenyl phenyl ether used as a starting 
material was obtained as follows i- 

Sodlum hydride (601 dispersion in mineral oil, 0.82 g) was 
added portlonwise to a stirred solution of phenol (1.61 g) in HHP (40 
ml) and the mixture was stirred at ambient temperature for 15 minutes. 
3-Chloro-4-fluoronltrobenzene (3 g) was added and the mixture was 
heated to 140*C for 50 hours. .The mixture was cooled to ambient 
temperature and partitioned between water and ethyl acetate. The 
organic phase was washed with water and with brine, dried and 
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evaporated. There was thus obtained 2-chloro-4-nitrophenyl phenyl 
ether (3-5 g). 

The material so obtained was reduced using iron powder and 
hydrochloric acid using an analogous procedure to that described in 
the last paragraph of the portion of Example 3 which is concerned with 
the preparation of starting materials. There was thus obtained 
4-amino-2-chlorophenyl phenyl ether in 882 yield; 

NMR Spectrum: 5.3 (broad s, 2H), 6.55 (m, 1H), 6.9 (m, 5H), 7.3 (m, 
2H). 

Example 8 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 16 hours, 
4-amino-2-chlorophenyl phenyl sulphide was reacted with 4-chloro-6,7- 
dimethoxyquinazoline hydrochloride to give 

4-(3-chloro.4-phenylthioanilino)-6,7-dimethoxyquinazoline 
hydrochloride salt in 712 yield, m.p. 245-247 # C; 

NKR Spectrum: 3.9 (s, 3H), 3.93 (s, 3H), 7.09 (d, 1H) , 7.15-7.45 (m, 
6H), 7.54 (m, 1H), 7.98 (d, 1H), 8.28 (s f 1H) , 8.78 (s, 1H), 11.43 (s, 
1H); 

Elemental Analysis: Found C, 56.9; H, 4.0; N, 8.9; 
^22 S 18 C1H 3 0 2 S 1HC1 0 - 25H 2° requires C, 56.9; H, 4.2; N, 9.12. 

The 4-amino-2-chlorophenyl. phenyl sulphide used as a 
starting material was obtained as follows :- 

Sodium hydride (602 dispersion in mineral oil, 0.82 g) was 
added portionwise to a stirr ed solution of thiophenol (1.75 ml)__in.NHP 
(40 ml) and the mixture was stirred at ambient temperature for 15 
minutes. 3-Chloro-4-fluoronitrobenzene (3 g) was added and the 
mixture was stirred at ambient temperature for 30 hours. Vater (150 
ml) was added and the precipitate was isolated, washed with water and 
dried. There was thus obtained 2-chloro-4-nitrophenyl phenyl sulphide 
(A. 5 g). 

Hydrogen chloride gas was led during 45 minutes into a 
stirred mixture of a portion (2 g) of the sulphide so obtained, iron 
powder (1.5 g) and ethanol (150 ml). The mixture was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the 
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residue vas partitioned between Methylene chloride and dilute aqueous 
aodiua carbonate solution. The organic phase vas dried and 
evaporated. There vas thus obtained A-aaino-2-chlorophenyl phenyl 
sulphide (1.58 g, 891) | 

NHR Spectrua: 5.8 (broad s, 2H), 6.57 (n 9 1H), 6.8 (d 9 1H) 9 6.99 (d 9 
2H) 9 7.14 (t t 1H) 9 7.27 (■, 3H). 

Kxaaple 9 

A solution of potasslUB peroxy»onosulphate (1.1 g) in vater 
(20 ml) vas added to a stirred mixture of 
4- (3-chloro-4-phenylthloanilino) -6 9 7-diaethoxyquinazoline 
hydrochloride salt (0.46 g)» concentrated aqueous sulphuric acid (201, 
10 ml) and ethanol (50 nl). The Mixture vas stirred at ambient 
temperature for 16 hours. The mixture vas neutralised by the addition 
of potassium carbonate. The bulk of the ethanol vas evaporated and 
the residue vas partitioned betveen vater and ethyl acetate* The 
organic phase vas vashed vith vater » dried and evaporated. The solid 
product vas recrystalllsed frost methanol. There vas thus obtained 
4- (3-chloro-4-phenylsulphonylanllino)-6 v 7-dlmethoxyqulnaxoline (0.275 
g 9 60X), «.p. 234-236 # C| 

NHR Spectrum* 3.94 (s, 3H) 9 3.98 (* 9 3H) 9 7.24 (s, 1H) 9 7.55 (m 9 3H), 
7.75 (m 9 2H)r 7.83 (s, 1H) 9 7.91 (d 9 1H) 9 8.1 (m, IB), 8.22 (d 9 1H) 9 
8.58 (s 9 IH) 9 9.73 (s 9 1H)| 

-Elemental Analysis: Found C 9 56.8; H, 4.3f N 9 8.8; 
C 22 H 18 C1K 3 0 4 S 0.5H 2 0 requires C 9 56.8| K, 4. If H, 9.0X. 

Example 10 

Using an analogous procedure to that described In Example 1 
except that the reaction mixture vas heated to reflux for 16 hours, 
4-anlno-2-chlorophenyl l-aethylisddaxol-2-yl sulphide vas reacted vith 
4-chloro-6 t 7-dimethoxyquinaxoline hydrochloride to give 4-[3-chloro-4- 
( l-Methylinidazol-2-ylthlo)anlllno] -6 9 7-di»ethoxyqulnaxollne 
dlhydrochlorlde salt in 71Z yield, a.p. 244*246*C| 

NHR Spectrum 3.85 (s 9 3H) 9 4.0 <s 9 3B) 9 4.07 (s 9 3H) 9 7.21 (d, IB), 
7.45 (s 9 1H) 9 7.7 (s 9 1H) 9 7.9 (m 9 2H) 9 8.2 (d 9 1H), 8.6 (s 9 1H) 9 8.9 
(s f 1B) 9 11.9 (broad s 9 IB); 
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Elemental Analysis: Found C, 46.5; H, 4.2; N, 13.5; 

C 20 H 18 ClN 5 0 2 S 2HC1 1H 2° rec l uires c » *6.3; H, 4.3; N, 13. 5X. 

The 4-amino-2-chlorophenyl l-methylimldazol-2-yl sulphide 
used as a starting material was obtained as follows :- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 vhich is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with l-methyl-2-imidazolethiol to give 2-chloro-4-nitrophenyl 
l-methylimidazol-2-yl sulphide in 872 yield. 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 vhich is concerned vith the preparation of starting 
materials. There vas thus obtained 4-amino-2-chlorophenyl 
l-methylimidazol-2*yl sulphide in 88X yield. 

Example 11 

Using an analogous procedure to that described in Example 1, 
4-amino-2-chlorobenzanilide vas reacted vith 4-chloro-6, 7- 
dimethoxyquinazoline hydrochloride to give 4-[3-chloro-4-(N- 
phenylcarbamoyl)anilino] -6, 7-dimethoxyqulnazoline hydrochloride salt 
in 71X yield, ra.p. >260 - C; 

NMR Spectrum: 4.01 (s, 3H), 4.05 (s, 3H), 7.1 (m, 1H), 7.35 (m, 3H), - 
7.72 (m, 3H), 7.85 (m, 1H) f 8.05 (s,lH), 8.39 (s, 1H), 8.9 (s, 1H), 
10.5 (s, lH) t 11.5 (s f 1H). 

The 4-amino-2-chlbrobenzanilide used as a starting material 
. vas obtained as follows : - 

Aniline (0.995 ml) vas added to a solution of 2-chloro-4- 
nitrobenzoyl chloride and the mixture vas stirred and heated to reflux 
for 16 hours. The mixture vas cooled to ambient temperature and the 
precipitate vas isolated, vashed vith toluene and dried. There vas 
thus obtained 2-chloro-4-nitrobenzanillde (2.64 g 9 94X). 

.Using an analogous procedure to that described in the last 
paragraph of the portion of Example 1 vhich is concerned vith the 
preparation of starting materials, the benzanillde so obtained vas 
reduced vith stannous chloride to give 4-amino-2-chlorobenzanilide in 
13X yield; 
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NMR Spectrum: 5.72 <s 9 2B) 9 6.54 (s 9 lH) f 6.64 (d, 1H), 7-04 (m 9 1H) 9 
7.28 (m 9 3H), 7.66 (d 9 2H), 10.0 (s 9 IB). 

Example 12 

Using an analogous procedure to that described In Ezaaple 1, 

4- aBlno-N-pnenylbenzenesulpbonamlde vas reacted with 4-chloro-6 9 7- 
dlmetboxyquinaroline hydrochloride to give 6 9 7-dime thoxy~4- [ 4- (N- 
phenylaulphaMoyl)anllino)quinazoline hydrochloride malt in 951 yield, 
m.p. 252-255*C (decomposes); 

NMR Spectrum* 3.9 (s 9 3H) 9 4.0 (s 9 3H) 9 7.0 (m 9 1H) 9 7.2 (m, 4H) 9 7.4 
(a, lH) f 7.9 <m 9 4H) 9 8.4 (s 9 1B) 9 8.9 (a 9 IB), 10.3 (s 9 IH), 11.6 (* t 
IB). 

Example 13 

Oaing an analogous procedure to that described in Example 1, 

5- amlno-2-tolyl 2-pyrldylmethyl ether vas reacted vith 4-chloro-6,7- 
dimethozyquinazollne hydrochloride to give 6 9 7-dlmethoxy-4-[3-metbyl- 
4- ( 2-pyridylmethoxy ) anilino J quinazoline dlhydrochloride salt in 60Z 
yield, m.p. 239-241*C; 

RKB Spectrum: 2.31 (s 9 3H) 9 3.99 (s 9 3H), 4*01 (s 9 3H) 9 5.34 (s 9 2B) 9 
7.11 (d 9 1B) 9 7.36-7.57 (m 9 4H), 7.73 (d 9 IB) 9 8.04 (m 9 IB), 8.28 (s, 
1B) 9 8.67 (d 9 1B) 9 8.78 (s 9 1B) 9 11.32 <s, IB); 
Elemental Analysis: Found C, 55.5; B 9 5.4; N 9 11.0; 
C 23 H 22 H 4 0 3 2BC1 IBjO requires C, 56.0; B, 5.3; N, 11.42. 

The 5-amino-2-tolyl 2-pyrldjylnethyl ether used as a starting 
material vas obtained as follows- 

Sodium hydride (60X dispersion in mineral oil, 1.24 g) vas 
added to a solution of 2-pyrldylmethanol (2.49 ml) in NKP (100 ml) and 
the mixture vas stirred at ambient temperature for 15 minutes. 
2-rluoro-5-nitrotoluene (4 g) vas added and the mixture vas heated to 
140*C for 2.5 hours. Hie mixture vas cooled to ambient temperature, 
poured into vater (300 ml) and stirred for 30 minutes. The 
precipitate vas isolated, vashed vith vater and dried. The material 
so obtained vas purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There 
vas thus obtained 5-nitro-2-tolyl 2-pyridylmethyl ether (1.61 g 9 261); 
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NMR Spectrum: 2.32 <s, 3H), 5.35 <s, 2H), 7.21 (d, 1H) , 7.35 <*, 1H), 
7.55 (d, 1H), 7.85 (m, 1H), 8.09 (m, 1H), 8.1 (s, 1H) , 8-6 (m, 1H) . 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 vhich is concerned with the preparation of starting 
materials. There vas thus obtained 5-amino-2-tolyl 2-pyridylmethyl 
ether in 97Z yield; 

NHR Spectrum: 2.09 (s, 3H), 4.61 <s, 2H), 5.0 (s, 2H) , 6.32 (m, 1H), 
6.42 <d, 1H), 6.67 (d, 1H), 7.31 (m, 1H), 7.50 <d, 1H), 7.81 (m, 1H), 
8.54 (m, 1H). 

Example 14 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture vas heated to reflux for 6 hours, 
4-amlno-2-chlorophenyl 3-furylmethyl ether vas reacted vith 
4-chloro-6,7-dimethoxyquinazoline hydrochloride to give 4- [3-chloro-4- 
(3-furylmethoxy)anilino]*6 9 7-dlmethoxyquinazoline hydrochloride salt 
in 79X yield, m. p. 244-246 # C; 

NKR Spectrum: 4.0 (s, 3H), 4.04 (s, 3H), 5.12 (s, 2H) , 6.58 (d, lH) t 
7.33 <s, 1H) F 7.37 (d, 1H), 7.65 (m, 1H), 7.68 (m, 1H) f 7.82 (m, 2H) f 
8.28 (s, 1H) 9 8.82 (s, 1H), 11.32 (s, 1H); 
Elemental Analysis: Found C, 55.9; H, 4.2; N, 9.3; 
C 21 H 18 C1N 3 0 4 1HC1 0.2H 2 0 requires C f 55.8; H, 4.3; N, 9.3Z. 

The 4-amino-2-chlorophenyl 3-furylmethyl ether used as a 
starting material vas obtained in 17Z yield from 
_3-chloro-4-fluoronitrobenzene using analogous procedures to those 
described in the portion of Example 13 vhich is concerned vith the 
preparation of starting materials. The required material gave the 
folloving NHR chemical sheft data: 4.82 (s, 2H) t 4.9 (s, 2H), 6.45 (m, 
1H), 6.52 (d f 1H), 6.61 (d, 1H), 6.9 (d, 1H), 7.65 (s f 1H) , 7.7 (s f 
1H). 

Example 15 

Using an analogous procedure to that described in Example 1 
except that the reactants vere stirred and unless otherwise stated 
heated to reflux for 16 hours, the appropriate aniline vas reacted 
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vith 4.chloro-6 v 7-diaethoxyqulnazoline hydrochloride to give the 
coapounds described in Table I. 



Table I 



<R 2 ) 5 




X— Q 



OMe 



OMe 



Exaaple 15 
Coapound No. 



Yield 



■•p. 

CO 



4* 
5 e 
6 f 
7« 



3-chloro 00 4-chlorophenyl 78 247-249 

3-chloro CO 4-fluorophenyl 37 253-255 

3-chloro CO 3-cyanophenyl 10 135-137 

3-chloro CO 3-pyridyl 39 185-188 

2-furyl 73 KD 

71 270-272 

28 KD 



3-chloro CO 



3-chloro CO 2-tbienyl 
3-chloro CO 3-thlenyl 



3-chloro CO 2-thlazolyl 72 ND 

3-chloro CO 2-lnidazolyl 57 ND 
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| Example 15 
| Compound No. 


(R2) n 


X 


Q 


Yield m.p. 
<*) CC) 




3-chloro 


CH(OH) 2-pyridyl 


63 


220-223 | 


| H k 


3-chloro 


0 


3-chlorophenyl 


52 


242-244 | 


| 12 A 


3-chloro 


0 


2-pyridyl 


81 


255-260 | 
(decomposes) | 


| 13 tt 


3-chloro 


S 


2-tolyl 


88 


>250 | 


| 14 n 


3-chloro 


s 


2-pyridyl 


64 


245 | 
(decomposes) | 


1 " 


3-cnloro 


s 


3-metbylpyrid- 
2-yl 


18 


ND | 


| 16P 


3-chloro 


s 


2-imidazolyl 


61 


230-235 | 
(decomposes) | 


| 17 q 


3-chloro 


s 


2-thienyl 


80 


>250 | 


| 18 r 


3-chloro 


s 


2-thiazolyl 


85 


246-248 | 


| 19 s 


hydrogen 


0CH 2 


phenyl 


49 


267-269 | 


20* 


2-fluoro 


0CH 2 


2-pyridyl 


37 


203-205 | 


21 u 


3-chloro 


OCH 2 


2-pyridyl 


71 237-239 | 
(decomposes) | 
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I BTitpie Id 
| Compound Wo. 


(R >a 


Z - 


Q 


Yield a. p. 
(*) CC) 


1 22 


3-chloro 


0C&2 


2-furyl 


55 


237-240 | 
(decomposes) | 


1 23 w 


3-chloro 


OCH 2 


2-thlenyl 


49 


225-227 | 


| 24* 


3-chloro 


OCH^ 


1-methyl- 
inidazol-2-yl 


69 


247-249 | 
(decomposes) | 


I 25* 


3-chloro 


CO 


2-oxazolyl 


86 


>250 | 


| 26* 


3-chloro 


NHS0 2 


phenyl 


51 


>250 | 


| 27** 


3-chloro 


CONH 


2-pyrldyl 


70 


>250 | 


| 28 bb 


3 -methyl 


OCHj 


2-thlazolyl 


63 


248-250 | 


| 29 cc 


- 3-methyl 


OCH 2 


1-methyl- 
iBlcUxol-2-yl 


71 


238-239 | 
(decomposes) | 


| 30 dd 


3 -methyl 


OCHj 


4-»ethylpyrld- 
2-yl 


47 


231*233 | 


| 31 06 


3-fluoro 


OC&2 


2-pyridyl 


15 


236-238 | 


| 32" 


3 -methyl 


OCHj 


4-chloro- 
pyrld-2-yl 


41 


ND | 


33&* 


3-nethyl 


OCH 2 


4-methoxy- 
pyrid-2-yl 


9 


179-183 | 
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| Example 15 
| Compound No. 

I 

I 



Yield 
(X) 



n.p. 

cc) 



34 



hh 



35 



ii 



36 



37 



kk 



3-methyl 0CH 2 6-methyl- 29 240-242 

pyrid-2-yl 

2,5-di- OCH 2 2-pyridyl 40 214-216 

fluoro 

2- f luoro- OCH 2 2-pyridyl 40 >240 

3 - methyl 

2,3-di- OCH 2 2-pyrldyl 21 246-248 

fluoro 



Notes 

The numerical location of the (R 1 ^ group, where present, is 
indicated relative to the imino (NH) group, for example Compound No* 1 

is 4- [3-chloro-4-(4-chlorpben2oyl)ahilinol-6, 7-dimethoxyquina2oline 
hydrochloride salt. 

The abbreviation ND means 'not determined'. 

a. The product was obtained as a hydrochloride salt and gave the 
following NMR data:- 4*03 (s, 3H), 4.06 (s, 3H), 7.36 (s, 1H), 7.68 
(m, 3H), 7.78 (m, 1H), 7.98 (m f 1H), 8.17 (d, 1H) , 8.28 (s, 1H), 8.93 
(s, 1H), 11.23 (s, 1H). 

The 4-amino-2,4 / -dichlorobenzophenbne used as a starting 
material was obtained from 2-chloro-4-nltrobenzoic acid using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except 
that chlorobenzene was used in place of benzene. 

b. The reaction mixture was heated to reflux for 4 hours. The 
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product v.. obtained as a hydrochloride salt and gave the following 
HMH data,- 4.0 (a, 3H). 4.1 (., 3 H). 7.4 (.. 3H), 7.6 (d, IH), 7.9 (. 
2H). 8.0 (■. IH). 8.2 (.. IH). 8.3 (a, IH), 9.0 (s, IH), 11.5 (a, IH).' 

The 4-amino-2-chloro-4 '-fluorobenzophenone used as a atarting 
material was obtained fro. 2-chloro-4-nltrobeaxoIc acid using an 
analogous procedure to that described in the portion of Example 1 
which is concerned with the preparation of starting materials except 
that fluorobeozene was used in place of benzene. 

c. The product was purified by column chromatography using a 20.3 
■ixture of .ethylene chloride and methanol a* eluent. The product 
gave the following NHB data*- 3.95 <s. 3H). 4.05 (s, 3H), 7.3 (s, IH). 
7.6 (d, IH). 7.8 (t, IH), 7.9 (.. IH), 8.03 (■, 2H), 8.2 (., 2H), 8.6 
(s, IB), 9.8 (s. lfl). 

The 4-««ino-2-chloro-3'-cyanobei«ophenone used as a starting 
■aterial was obtained ff rom 3-chloro-4-iodonltrobenzene and 
3-cyanobenzaldehyde uaing analogous procedures to those described in 
the portion of Example 2 which 1. concerned with the preparation of 
atarting aaterlals. 

d. The product waa obtained as a dihydrochloride salt, monohydrate 
and gave the following NHS date*- 3.9 (a, 3H). 4.0 (a, 3B), 7.4 (a, 
IH). 7.7 <-, 2H), 8.0 (d, IH), 8.2 (d, 2H), 8.6 (s, IH), 8.9 (■, 2H). 

9.0 (s, IH), ll.9~7s, IH). ~ ~ 

The 4-e«ino-2-chlorophenyl 3-pyrldyl ketone used aa a starting 
■aterial was obtained froa 3-chloro-4-iodonitrobenzene and 
pyrldlne-3-carboraldehyde using analogous procedures to those 
described in the portion of Example 2 which is concerned with the 
preparation of starting aaterlals. 

e. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
HHR data*- 4.05 (s, 3H), 4.08 (s, 3H), 6.8 (», IH), 7.29 (d, IH), 7.38 
(a, IH), 7.75 (d, IH), 7.97 <m, IH), 8.18 (d, 2H), 8.39 (a, IH), 8.96 
(s, IH), 11.49 (s, IH). - 

The 4-aalno-2-cnlorophenyl 2-furyl ketone used as a starting 
■aterial waa obtained as follovat- 

n-Butyl lithium (1.6H in hexane, 2.95 ml) vas added dropwise to 
a stirred solution of furan (0.18 ml) in THT (50 ml) which had been 
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cooled to -65 # C and the mixture was stirred at that temperature for 1 
hour. A solution of 2-chloro-N-metiioxy-N-methyl-4-nitrobenz amide (0.5 
g) in THF (20 ml) vas added dropvise and the mixture was stirred at 
-65°C for 90 minutes. The mixture vas allowed to varm to 0*C. A 
saturated aqueous ammonium chloride solution vas added and the mixture 
vas extracted vith methylene chloride. The organic phase vas vashed 
vith vater, dried (MgSO^) and evaporated. The residue vas purified by 
column chromatography using a 1:4 mixture of hexane and methylene 
chloride as eluent. There vas thus obtained 2-chloro-4-nitrophenyl 
2- fury 1 ketone (0.5 g). 

Hydrogen chloride gas vas bubbled into a stirred mixture of 
2-chloro-4-nitrophenyl 2-furyl ketone (0.5 g), iron povder (0.6 g) and 
ethanol (50 ml) vhich had been cooled to approximately 5*C until the 
exothermic reaction ceased. The mixture vas stored at 5°C for 16 
hours, basified by the addition of 211 aqueous sodium hydroxide 
solution and extracted vith methylene chloride. The mixture vas dried 
(MgSO^) and evaporated to give 4-amino-2-chiorophenyl 2-furyl ketone 
(0.1 g); 

NHR Spectrum: 6.06 (s, 2H) , 6.54 (m, 1H), 6.66 (d, 1H), 6.69 (m, 1H) , 
7.10 (d, 1H), 7.32 (d, 1H) , 8.01 (d, 1H). 

f. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following - 
NMR data:- 4.01 (s, 3H), 4.07 (s, 3H), 7.3 (m t 1H), 7.4 (s, 1H), 7.56 
(m, 1H) V 7.73 (d, 1H) , 8.0 (m, 1H), 8.2 (m, 2H), 8.48 <s, 1H), 8.98 
(s, 1H), 11.64 (s, 1H). 

„_The^^amino-2Tjchlo^ ketone used as a starting 

material vas obtained using analogous procedures to those described in 
Mote e. immediately above except that thiophene vas used in place of 
fur an. 

g. The product gave the following NHR data:- 4.04 (s, 3H), 4.06 
(s, 3H), 7.38 (s f 1H), 7.53 (m f 1H), 7.67 (d f 1H), 7.74 (m, 1H), 7.95 
(m f — tH), 8.15 (m, 2H) t 8.32 (s 9 1H) 9 8.93 (s 9 1H) 9 11.28 (s, 1H). 

The 4-amino-2-chlorbphenyl 3-thienyl ketone used as a starting 
material vas obtained as follovs:- 

n-Butyl lithium (1.6H in hexane , 3.84 ml) vas added dropvise to 
a solution of 3-bromothiophene (1 g) in hexane (10 ml) vhich had been 
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cooled to -48»C. THF (1 ml) was added and the mixture was stizxed at 
-48*C for 15 minutes. Bexane (20 ml) was added and the mixture was 
atlrred and alloved to warm to ambient temperature. A lolutlon of 
2-cUoro-K-methoxy*H^meth7l-4*nltrobenzanlde (1.5 g) In THF (2 ml) was 
added and the mixture vaa a tired at ambient temperature for 16 hours. 
The mixture vas partitioned between ethyl acetate and water. The 
organic phase vas washed with water, dried (MgSO^) and evaporated. 
The residue vas purified fay column chromatography using a 2s 1 mixture 
of hexane and methylene chloride as eluent. There vas thus obtained 
2-chloro-4-nltrophenyl 3-thlenyl ketone (0.13 g). 

The material so obtained vas reduced using Iron povder and 
hydrochloric acid using an analogous procedure to that described In 
the last paragraph of the portion of Example 3 which Is concerned with 
the preparation of starting materials. There was thus obtained 
4-anlsxo-2-chlorophenyl 3-thlenyl ketone In 821 yield; 
MfR Spectrumx 6.56 (m, IB), 6.68 (d, 1H), 7.24 (d, IB), 7.42 (m 9 IB), 
7.64 (m, IB), 8.01 (m, IB). 

h. The reaction mixture was heated to reflux for 3 hours. The 
product was obtained as a hydrochloride salt containing 0.8 
equivalents of water and It gave the following HKR data:- 4.14 (s, 
3B), 4.18 (s, 3B), 7.59 (s t IB), 8.0-8.14 (m, 2H), 8.28 (d, IB), 8.33 
(d, IB), 8.48 (d, 2B), 9.09 (s, IB), 11.62 (s, IB). 

The 4-amlno-2-chlorophenyl 2-thlasolyl ketone used as a 
starting material was obtained as follows s- 

Using analogous procedures to those described In Note e. above, 
2-chloro-N-nernoxy-N-methyl-4-nltrobenzamlde was reacted with thlasole 
and the ketone so obtained was reduced with Iron powder and hydrogen 
chloride gas. Over-reduction occurred and the material obtained was 
l-(4-anlno-2-chlorophenyl)-l-(2-thiazolyl)aethanol. 

A mixture of this material (0.3 g), manganese dioxide (0.433 g) 
and chloroform (50 ml) was stirred at ambient temperature for 16 
hours. The mixture was filtered and evaporated. There vas thus 
obtained 4-amlno-2-chlorophenyl 2-thlaxolyl ketone (0.13 g); 
HUB Spectrins 6.30 (s, 2H), 6,56 (m, IB), 6.69 (d, IB) , 7.84 (d, IB), 
8.14 (m, 2B). 

1. The reaction mixture vas heated to reflux for 3 hours. The 
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pr duct vas obtained as a hydrochl ride salt containing 0.2 
equivalents of water. The material gave the following NMR data:- 4.02 
<s, 3H), 4.03 (s, 3H), 7.4 (s, 1H) , 7.45 (s, 2H) , 7.88 (m, 2H), 8.08 
(d, 1H), 8.34 (s, 1H), 8.94 (s, 1H) , 11.4 (s, 1H). 

The 4-amino-2-chlorophenyl 2-lmldazolyl ketone used as a 
starting material was obtained as follows :- 

A mixture of imidazole (12.81 g), triethyl orthoformate (133 
ml) and 4-toluenesulphonic acid (1 g) vas stirred and heated to 130 # C 
for 3 hours. The mixture was stored at ambient temperature for 16 
hours. The triethyl orthoformate was evaporated and the residue vas 
distilled under vacuum to give imidazole- 1-carboxaldehyde diethyl 
acetal (3.44 g). 

n-Butyl lithium (1.6M in hexane, 12.6 ml) was added dropwise to 
a stirred solution of the diethyl acetal (3.44 g) in THF (100 ml) 
which had been cooled to -48 # C. The mixture vas stirred at -48°C for 
30 minutes. A solution of 2-chloro-N-methoxy-N-methyl-4-nitro- 
benzamide (4.5 g) in THF (10 ml) was added and the mixture was stirred 
at ambient temperature for 4 hours. The mixture was partitioned 
between ethyl acetate and 2M aqueous hydrochloric acid. The organic 
phase was washed with 2M aqueous hydrochloric acid. The aqueous 
extracts were combined, neutralised by the addition of 2M aqueous 
sodium hydroxide solution, and extracted with methylene chloride. The 
organic phase was dried (MgSO^) and evaporated. There was thus 
obtained 2-chloro-4-nitrophenyl 2 -iraidazolyl ketone (0.8 g). 

A mixture of the material so obtained, iron powder (1.6 g), 
ferrous_sulphate (0.4 g)-and water (10 ml) was stirred and heated to 
reflux for 3 hours. The mixture was cooled to ambient temperature and 
extracted with ethyl acetate. The organic phase was dried (MgSO^) and 
evaporated to give 4-amino-2-chlorophenyl 2-imidazolyl ketone (0.46 

g); 

NHR Spectrum: 6.12 (s, 2H), 6.53 (m, 1H), 6.68 (d, 1H), 7.18 (s, 1H), 
7.42 (s, 1H), 7.64" (d, IH), 13.2 (s, 1H). 

j. The reaction mixture was heated to reflux for 2 hours. The 
product was obtained as a dihydrochloride salt and gave the following 
NMR data:- 3.9 (s, 3H), 4.0 (s, 3H), 6.2 (s, 1H), 7.4 (s f 1H), 7.5-7.8 
(m, 3H), 7.9 (d, 1H), 8.1 (t, 1H), 8.3 (s, 1H) , 8.6 (d, 1H) , 8.9 (s, 
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IB), 11.7 (s, 1H). 

The l-(4-Mlno-2-ciaoropheivl)-l-(2-j^id 7 l)aeth«iol used as a 
starting Material vas obtained in 68* yield by the reaction of 
4-amino-2-chloropbenyl 2-pyridyl ketone, Iron povder and hydrogen 
chloride gas using an analogous procedure to that described in the 
last paragraph of the portion of Example 2 which Is concerned vlth the 
preparation of starting Materials. 

k - product vas obtained as a hydrochloride salt and gave the 

following KHR data:- 4.0 <s, 3B), 4.05 (s, 3B), 6.95 (m, 1H), 7.05 (t. 
IB), 7.2 (a, IB), 7.4 (m, 3H), 7.8 (m, lH) f 8.1 (d, IB), 8.4 (s r 1H), 
8.9 (s, IB), 11.5 <s, IB). 

The 4-amlno-2-chlorophenyl 3-chlorophenyl ether used as a 
starting material vas obtained using analogous procedures to those 
described In the portion of Example 7 which is concerned with the 
preparation of starting Materials except that 3-chlorophenol vas used 
In place of phenol. 

I. The product vas obtained as a hydrochloride salt containing 0.5 
equivalents of water and gave the following KHR data*- 4.01 (s, 3H), 
4.04 (s, 3B), 7.15 <m, 2B), 7.35 (s/ lH) f 7.41 (d, IB), 7.76 (m, IB), 
7.91 (M, IB), 8.01 (d, IB), 8.14 (m, IB), 8.37 (s, IB), 8.89 (s, IB), 

II. 48 (broad s, IB). 

The 4-amlno-2-chlorophenyl 2-pyrldyl ether used as a starting " 
Material vas obtained using analogous procedures to those described in 
the portion of Exaaple 7 vhlch is concerned vlth the preparation of 
starting Materials except that 2-bydroxypyridine vas used In place of 
phenol. 

m. " The reaction^ Mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the following 
NHR datai- 2.37 (s, 3B), 4.0 (s, 3B), 4.02 (s. 3B), 6.4 (d, IB), 7.3 
(m, 5B), 7.45 (H, IB), 7.67 (m, IB), 8.03 (d, IB), 8.29 (s, IB), 8.88 
(s, IB), 11.32 (s, IB). 

The 4-anlno-2-chlorophenyl 2-tolyl sulphide used as a starting 
Material vas obtained as follows j- 

Uslng an analogous procedure to that described In the first 
paragraph of the portion of Example 8 vhlch is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitrobensene vas 
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reacted with 2-toluenethiol. The reaction mixture was partitioned 
between ethyl acetate and water • The organic phase was dried (MgSO^) 
and evaporated to give 2-chloro-4-nltrophenyl 2-tolyl sulphide in 31X 
yield* 

The material so obtained was reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials. There was thus obtained 4-amino-2-chlorophenyl 2-tolyl 
sulphide in 182 yield. 

n. The product was obtained as a dihydrochloride salt and gave the 
following NMR data:- 4.01 (s, 3H), 4.06 (s, 3H), 7.09 (d, 1H), 7.20 
(m, 1H), 7.43 <s, 1H) , 7.51 (m, 1H), 7.79 (d, 1H), 7.94 (m, 1H), 8.24 
(d, 1H), 8.43 <m, 1H), 8.57 (s, 1H), 8.96 (s, 1H), 11.84 <s, 1H) . 

The 4-amino-2-chlorophenyl 2-pyridyl sulphide used as a 
starting material was obtained using analogous procedures to those 
described in the portion of Example 8 which is concerned with the 
preparation of starting materials except that 2-pyridinethiol was used 
in place of thiophenol. 

o. The reaction mixture was heated to reflux for 3 hours. The 

product was obtained as a hydrochloride salt containing 0.2 ~ 

equivalents of water. The product gave the following NMR data:- 2.37 
(s, 3H), 4.0 (s, 3H), 4.05 (s, 3H) f 7.15 (m, 1H), 7.37 (s, 1H), 7.64 
(m, 1H), 7.67 (d, 1H), 7.83 (m, 1H), 8.12 (d, 1H), 8.18 (n, 1H) , 8.36 
(s, 1H), 8.93 (s, 1H), 11.43 (s, 1H). 

The 4-amino-2-chlorophenyl 3-methylpyrid-2-yl sulphide used as 
a starting material was obtained as follows 

A mixture of 2-hydroxy-3-methylpyrldine (2 g), phosphorus 
pentasulphide (8.97 g) and pyridine (60 ml) was stirred and heated to 
reflux for 4 hours. The mixture was poured into water and extracted 
with ethyl acetate. The organic phase was washed with water, dried 
(MgS0 4 ) and evaporated to give 3-methyl-2-pyridinethiol (0.87 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of. starting materials, 3-chloro-4-fluoronitrobenzene was 
reacted with 3-methyl-2-pyridinethiol to give 2-chloro-4-nitrophenyl 
3-methylpyrid-2-yl sulphide in SOX yield. 
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The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned with the preparation of starting 
materials . There vas thus obtained 4-amlno-2-chlorophenyl 
3-methylpyrld-2-yl sulphide in 31Z yield. 

p. The product vas obtained as a dihydrochloride salt containing 
one equivalent of water. The product gave the following KNR da tat - 
4.0 (s, 3B), 4.04 (s, 3B), 7.28 (d, IB), 7.42 (s, IB), 7.72 (s, 2B), 
7.89 (m, IB), 8.17 (d, IB), 8.56 <s, IB), 8.89 (s, IB), 11.85 (broad 
s, 1H). 

The 4-amino-2-chlorophenyl 2-lmldazolyl sulphide used as a 
starting aaterial vas obtained as follows s 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 which is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronitro benzene vas 
reacted with 2- imidazole thiol to give a precipitated solid vhich vas 
partitioned between Methylene chloride and 2H aqueous sodium hydroxide 
solution. The aqueous phase vas acidified by the addition of a 
concentrated (20Z) aqueous citric acid solution and the precipitate 
vas isolated and dried. The material was re crystallised f ron a 
mixture of bexane and ethyl acetate to give 2-chloro-4*nltrophenyl 
2-inidazolyl sulphide in 13Z yield. 

The aaterial so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 which is concerned vitb the preparation of starting 
materials except that a saturated aqueous sodium bicarbonate solution 
vas used in place of 2H aqueous sodium hydroxide solution to baslfy 
the reaction mixture. There vas thus obtained 4-amlno-2-chlorophenyl 
2-imldazolyl sulphide in 48X yield. 

q. The reaction mixture vas heated- to reflux for 3 hours. The 
product was obtained as a hydrochloride salt and gave the following 
NhH data:- 3.98 (s t 3B), 4.0 (s, 3B), 6.93 (d, IB), 7.28 (m, IB), 7.35 
(s, IB), 7.56 (m f IB), 7.68 <m, IB), 7.95 (m, IB), 7.99 (d, 1H), 8.32 
(s, IB), 8.84 (s, IB), 11.45 (s, IB). 

The 4-amino-2-chlorophenyl 2-thlenyl sulphide used as a 
starting material vas obtained as follows t- 
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Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 vhich is concerned with the 
preparation of starting materials, 3-chloro-4-fluoronltrobenzene vas 
reacted with 2-thiophenethiol to give 2-chloro-4-nltrophenyl 2-thienyl 
sulphide in 32Z yield. 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 vhich is concerned with the preparation of starting 
materials to give 4-amino-2-chlorophenyi 2-thienyl sulphide in 27% 
yield. 

r. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt and gave the folloving 
NMR data:- 4.04 (s, 3H) f 4.08 (s, 3H), 7.38 (s, 1H), 7.76 (d, 1H) , 
7.78 (s, 1H), 7.85 (d, 1H), 7.94 (m, 1H), 8.27 (d, 1H) , 8.38 (s, 1H) , 
8.94 (s 9 1H), 11-44 (s, 1H). 

The 4-amino-2-chlorophenyl 2-thiazolyl sulphide used as a 
starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 vhich is concerned vith the 
preparation of starting materials, 3-chloro-4-fluoronltrobenzene vas 
reacted vith 2-thiazolethiol to give a precipitated solid vhich vas 
partitioned betveen ethyl acetate and water. The organic phase vas 
dried (MgSO^) and evaporated to give 2-chloro-4-nitrophenyl 
2-thiazolyl sulphide in 261 yield. 

The material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Example 3 vhich is concerned vith the preparation of starting 
materials. There vas thus obtained 4-amino-2-chlorophenyl 2-thiazolyl 
sulphide in 5 IX yield. 

s. The product vas obtained as a hydrochloride salt and gave the 
folloving NMR data:- 4.0 (s, 30), 4.02 (s, 3H), 5.18 (s, 2H) , 7.14 (d f 
1H), 7.3 (s, 1H), 7.48 (m, 2H), 8.2 (s, 1H), 8.75 (s, 1H), 11.15 (s, 
1H). 

The 4-benzyloxyaniline used as a starting material vas obtained 
from 4-fluoronitrobenzene and benzyl alcohol using analogous 
procedures to those described in the portion of Example 13 vhich is 
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concerned vith the preparation of starring Materials, 
t. The reaction mixture vas heated to reflux for 3 hours. The 
precipitate vas dissolved in water and the solution vas vashed vith 
ethyl acetate. The aqueous solution vas has if led by the addition of 
2M aqueous sodiun hydroxide solution and extracted vith ethyl acetate* 
The organic phase vas dried (hgSO^) and evaporated. The residue vas 
purified by column chroma tography using increasingly polar mixtures of 
methylene chloride and methanol as eluent* The product so obtained 
contained 0.5 equivalents of vat sr. 

The 4-amino-3*fluoropbenyl 2 -py r idylme thyl ether used as a 
starting material vas obtained as follows*- 

A mixture of 3-fluoro-4-nltrophenol (3.14 g), 2-pyridylaethyl 
chloride (3.28 g), potassium carbonate (5.52 g) and DhT (20 ml) vas 
stirred at ambient temperature for 16 hours. The mixture vas 
partitioned between ethyl acetate and water. The organic phase vas 
vashed vith water, dried (MgSO^) and evaporated. The residue vas 
purified by column chromatography using increasingly polar mixtures of 
hexane and ethyl acetate to give 3-fluorq-4-nltrophenyl 
2 -pyr idylme thyl ether (0.86 g). 

A mixture of the material so obtained, ethyl acetate (25 ml) 
and 102 palladlun-on*carbon catalyst (0.08 g) vas stirred under an 
atmosphere of hydrogen gas for 5 hours. The mixture vas filtered and 
evaporated. The residue vas purified by column chromatography using 
"increasingly polar mixtures of hexane and ethyl acetate as eluent. 
There vas thus obtained 4-amlno-3-fluorophenyl 2 -pyr idylme thyl ether 
(0.32 g)| 

1DIR Spectruai 4.6 (broad s, 2H)t 5v0 (s,r 2H) r 6.7 (m, 3H), 7.3 (a, 
IB), 7.5 (d, IB), 7.8 (m, IB). 8.6 (d, IB). 

u. The reaction mixture vas heated to reflux for 5 hours. The 
product va6 obtained as a dlhydrochloride salt containing one 
equivalent of water. The product gave the following NUR data:- 4.0 
(6, -3H), 4.04 (s f 3B), 5/42-Ts, 2B). 7.37 (d, IB), 7.40 (s, IB), 7.56 
(m 9 IB) 9 7.69 (a, IB), 7.75 (d f IB), 7.93 (d, IB), 8.09 (a. IB), 8.45 
(s, IB), 8.71 (d. IB), 8.84 (s. IB), 11.64 (broad s, IB). 

The 4-a*ino-2-chlorophenyl 2 -pyr idylme thyl ether used as a 
starting material vas obtained as follows x- 
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2-Pyridineraethanol (3.7 ml) was added to a stirred suspension 
of sodium hydride (80X dispersion in mineral oil, 1.38 g) in NMP (70 
ml) and the mixture vas stirred at ambient temperature for 15 minutes. 
3-Chloro-4-fluoronltrobenzene (6.73 g) vas added portlonvise and the 
mixture vas stirred at ambient temperature for 20 hours. Water (175 
ml) vas added and the precipitate vas isolated, vashed vith water and 
with hexane and dried. There vas thus obtained 2-chloro-4-nitrophenyl 
2-pyridylmethyl ether (8.06 g), m.p. 141-144 # C. 

A mixture of a portion (2.95 g) of the material so obtained, 52 
platlnum-on-carbon catalyst (0.15 g) and ethanol (200 ml) vas stirred 
under an atmosphere of hydrogen for 5 hours. The mixture vas filtered 
and the filtrate vas evaporated to give 4-amino-2-chlorophenyl 
2-pyridylmethyl ether (2.48 g) vhich vas used vithout further 
purification. 

v. The reaction mixture vas heated to reflux for 3 hours. The 
product vas obtained as a hydrochloride salt containing 0.25 
equivalents of vater and gave the following NMR data:- 4.0 (s, 3H), 
4.01 (s, 3H), 5.21 (s, 2H), 6.49 (m, 1H), 6.65 (d f 1H) , 7.34 (s, 1H) , 
7.41 (d, 1H), 7.65 (m, 1H), 7.72 (d,lH), 7.83 (d, 1H) , 8.29 (s, 1H) , 
8.83 (s, 1H), 11.33 (broads, 1H). 

: 52i^4^^ ino-2-chlo ,rophenyl„ -starting 

material vas obtained using analogous procedures to those described in 
Note u. immediately above except that 2-furylmethanol vas used in 
place of 2-pyridinemethanol. 

v. The reaction mixture vas heated to reflux for 3 hours. The 
-product-vas obtained-as-a-hydrochlpride sa±t~xontaining" 0.2" 
equivalents of vater and gave the folloving NMR data:- 4.03 (s, 3H), 
4.05 (s, 3H), 5.48 (s f 2H), 7.08 (m, 1H) , 7.15 (s, 1H) , 7.28 (d, 1H), 
7.43 (d, 1H), 7.62 (m, 2H) t 7.84 (d, 1H), 8.26 (s, 1H), 8.85 (s, 1H), 
11.3 (broad s, 1H). 

The 4-amino-2-chlorophenyl 2-thienylmethyl ether used as a 
starting material vas obtained as follows 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 8 vhich is concerned vith the 
preparation of starting materials, 3-chloro-4-fluoronitrobenzene vas 
reacted vith 2-thienylntethanol to give 2-chloro-4-nitrophenyl 
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2-thlenylAethyl ether In 40X yield. 

The Material so obtained vas reduced using an analogous 
procedure to that described in the last paragraph of the portion of 
Exaaple 3 which is concerned vith the preparation of starting 
materials • There vas thus obtained 4-amino-2-chloropbenyl 
2-thienylaetbyl ether in 38X yield. 

x. The Mixture vas heated to reflux for 5 hours. The product vas 
btalned as a dihydrochloride salt containing one equivalent of vater. 
The product gave the following NMR datas- 3.95 (s 9 3H)» 4.0 (s, 3H), 
4.04 (s, 3B), 5.62 (s f 2H), 7.42 (s 9 1H) 9 7.52 (d, IB), 7.69 (m, 1B) 9 
7.78 (a, 2R) 9 7.95 (d v lH) f 8.52 (s 9 1B) 9 8.82 (s, IB), 11.72 (broad 
«• 1H). 

The 4-anino-2-chlorophenyl l-Methyllaldazol-2-ylaethyl ether 
used as a starting Material vas obtained using analogous procedures to 
those described in Note u. above except that l-aethylialdaxol-2- 
ylMthanol vas used In place of 2-pyrldinenethanol. 
y. The product gave the following NMR data:- 4.02 (s 9 3H) 9 4.06 
(s, 3B), 7.77 (d, IB), 7.90 (s, IB), 7.98 (■, IB), 8.16 (s, IB), 8.43 
<s 9 1H) 9 8.62 (s 9 1H) 9 8.94 (d, IB), 11.61 (s 9 IB). 

The 4-anlno-2*chloropnenyl 2-oxazolyl ketone used as a starting 
Material vas obtained as follows t- 

Dl-lsobutylaluainlua hydride (1.5H in toluene, 16.34 nl) vas ' 
added to a stirred solution of 

2-chloro-N-a«thory-N-aethyl-4-nitrobeii2aaide (5 g) in toluene (100 ml) 
which had been cooled to -78 # C. The Mixture vas stirred for 40 
Minutes. Methanol (10 ml) vas added and the solvent vas evaporated. 
The-resldue-vas partitioned between ethyl acetate and 2H aqueous 
hydrochloric acid. The organic solution vas vashed vith vater, dried 
(HgS0 4 ) and evaporated to give 2 -chloro-4-nitrobenz aldehyde (2 g). 

n-Butyl llthiua (1.6H In hexane, 7.4 m!) vas added to a 
solution of oxazole (0.78 Ml) in THF (100 ml) which had been cooled to 
-70 # C. The Mixture vas stirred at that temperature for 1 hour. A 
a lutlon of 2 -chloro -4 -nitrobenx aldehyde (2 g) in THF (5 ml) vas added 
and the Mixture vas stirred at -70*C for 3 hours. A saturated aqueous 
ammonium chloride solution vas added and the Mixture vas extracted 
vith ethyl acetate. The organic phase vas dried (MgSO.) and 
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evaporated t give l-(2-chloro-4-nitrophenyl)-l-(2- xazolyD-ethanol 

(1.45 g). ».p. 158-160-C. 

The material so obtained was oxidised with manganese dioxide 
using an analogous procedure to that described in Note h. above to 
give 2-chloro-4-nitrophenyl 2-oxazolyl ketone in 681 yield, m.p. 

124-125 # C. _ 

A mixture of the material so obtained (0.87 g), iron powder 
(1 74 g), ferrous sulphate (0.46 g) and water (100 ml) was stirred and 
heated to reflux for 3 hours. The mixture was cooled to ambient 
temperature and extracted with ethyl acetate. The organic phase was 
dried (MgSOJ and evaporated to give 4-a»ino-2-chlorophenyl 2-oxazolyl 
ketone (0.46 g), ».p- 92-94'C; NMR Spectrum: 6.18 (s. 2H), 6.54 (», 
1H), 6.68 (d, 1H), 7.43 (d, 1H), 8.52 (s, 1H) . 8.69 (s, 1H). 
z The product was obtained as a hydrochloride salt containing 

0 25 equivalents of water and gave the following NMR data:- 
4.0 (s. 3H), 4.01 (s, 3H), 7.34 (d, 1H), 7.37 (s, 1H), 7.5-7.95 (m, 
IB), '8.33 (■. 1H), 8.87 (s, 1H), 10.08 (s, 1H), 11.39 (s, 1H). 

The N-(4-amino-2-cblorphenyl)benzenesulphonamide used as a 
starting material was obtained as follows:- 

• A mixture of 2-chlor6^4-nitroaniline (4.33 g), benzenesulphonyl 
chloride (3.25__»l)_and_pyridine (2^5_«1L yas^tirred and he_ated to 
100-^for iThours. The mixture was cooled to ambient temperature and 
partitioned between methylene chloride and 2M aqueous hydrochloric 
acid. The organic phase was washed with water, dried and ^P?""*' 
The residue was recrystallised from ethyl acetate to give N-(2-chloro- 
__4.nitrophenyl-)*»enzenesulphona»ide-(-6.07-g),-»-p. 155-157'C. 

A portion (2 g) of the material so obtained was reduced using 
an analogous procedure to that described in Example 32 to give 
N-(4-amino-2-chlorophenyl)benzenesulphona»ide in 75X yield, 
la. The product was obtained as a hydrochloride salt and gave the 
following NMR data:- 4.03 (s, 3H), 4.08 (s, 3H), 7.21 («. 1H), 7.4 (s, 
H), 7.7I (d, 1H), 7.89 (-, 1H>. 7.91 (., 1H) , 8 03 (d, IE) 8 0 d. 
IB), 8.39 (-, 1H). 8.42 (s, 1H). 8.95 (., 1H). 11.08 (s, 1H), U.56 

<S ' lH> The 4-amino-2-chloro-N-(2-pyridyl)benzamide used as a starting 
material was obtained as follows:- 
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A mixture of 2-chloro-4-nitrobensoyl chloride (3 g). 
2-a.inopyridine (L* 8> «lu«. (200 1) was stirred and heated to 
reflux for 16 hour.. The mixture was evaporated and the residue was 
purified by column chromatography using increasingly polar mixtures 
of -ethylene chloride and methanol as eluent. There was thus obtained 
2-chloro-«-nitro-N-(2-pyridyl)benzanide (0.8 g), m.p. 168-170«C. 

The material so obtained was reduced using an analogous 
procedure to that described in Example 32 to give 4-a»ino-2-cbloro-N- 
(2-pyxidyl)benramide in 67X yield. 

bb The product was obtained as a hydrochloride .alt containing 0.2 
equivalents of water and gave the following KHR data.- 2.3 (.. 3H>, 
4.0 (s, 3H). 4.02 (., 3H>. 5.53 («, 211), 7.19 (d. 1H). 7.38 (5. M). 
7.46 (d. 1H), 7.48 (s. 1H). 7.80 (d. IH), 7.87 (d, 1H), 8.31 (., IB).- 

8.8 (s. IB), H.34 (S, IH). 

The 5-a»lno-2-tolyl 2-thiazolylmethyl ether used a. a starting 

material was obtained as follows t- 

A solution of thi.sol. (5 g) in diethyl ether (50 .1) was added 
dropwis. to n-butyl lithium (1.6B in hexane. 30 ml) which had been 
cooled to -70«C and the mixture was stirred at -70-C for 3 hours. 
Formaldehyde gas (obtained by heating paraformaldehyde (5.05 g) to 
140«C] was led into the reaction mixture and the resultant mixture was 
allowed"to^r- w ambient temperature and was stirred for 16 hours. 
The mixture wa. partitioned between diethyl ether and 4M aqueous 
hydrochloric acid: The aqueous layer was basifi.d by adding aqueous 
potassium hydroxide solution and extracted with a mixture of ethyl 
acetate (80 -1). chloroform (20 ml) and ethanol (20 ml). Th, . ««« 
was -eva^ra^^ive^thlaroayl-.^ *«-* 7 * 

A mixture of a portion (3.1 g) of the material so obtained, 
.odium hydride (60X dispersion in mineral oil. 1.29 g) and HHP (100 
■d) was stirred at ambient temperature for 30 minutes. 
2-ttuoro-5-nitrotoluene (4.18 g) was added and th. mixture was stirred 
«t ambient temperature for 16 hours. The mixture was partitioned 
between ethyl acetate and water. The organic phase was washed with 
vater, dried (KgSO,) and evaporated to give 5-nitro-2-tolyl 
2-thiazolylmethyl ether (3.3 g). ».p. 151-153'C. 

A portion (1.5 g) of the material so obtained was reduced with 
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iron powder and hydrochloric acid using an analogous procedure t that 
described in the last paragraph of the portion of Example 3 which is 
concerned with the preparation of starting materials. There was thus 
obtained 5-a»ino-2-tolyl 2-thiazolylmethyl ether in 98X yield, 
lOOt spectrum: 2.12 (s, 3H). 4.66 (s, 2B) , 5.23 (s, 2H), 6.32-6.44 (., 
2H), 6.76 (d, 1H), 7.73 (d, IB), 7.80 <d, 1H) . 

cc The product was obtained as a dihydrochloride salt, monohydrate 
and gave the following NMR data:- 2.36 <s, 3H). 3.9 <s, 3B), 4.0 <s, 
3H ), 4.02 <s. 3B), 5.54 (s. 2B). 7.29 (d, 1H>, 7.4 (s. 1H) . 7.51 (s, 
7.54 (d, IB).. 7.7 (d, IB), 7.78 <d, 1H), 8.39 <s, 1H). 8.78 (s. 

IB), 11.45 (s, IB). 

The 5-a»ino-2-tolyl l-methyli»idazol-2-yl»ethyl ether used as a 

starting material was obtained using analogous procedures to those 

described in Note u. above except that l-methyli»idazol-2-yl»ethanol 

was used in place of 2- P yridinemethanol and 2-f luoro-5-nitrotoluene 

was used in place of 3 -chloro-4-fluoronitrobenzene. 

ad The product was obtained as a dihydrochloride salt, monohydrate 
and gave the following NMR data: 2.3 (s, 3H), 2.6 (s, 3B), 3.97 (s, 
3»n 4 03 (s, 3H) , 7.1-7.13 (d, In) . 7.43 (s. 1H) . 7.48 -(».- IB) . 7.5 
(s/lH) (d. 1H). 7.86 (S, 1H),8.45 (s. 1H). 8.72 (d, 1H). 8.78 

(s, 1H), 11.56 <s, IB). 

The 5-a»ino-2-tolyl «-,»ethylpyrid-2-ylmethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that 4-„ethylpyrid-2-yl»ethanol was 
used in place of 2-pyridinemethanol and 2 -fl«oro-5-nitrotoluene was 
^ed-to-place-e^eh4ere-4-€luoronitroben2ene. 

ee The product was obtained as a dihydrochloride salt containing 
! ; equivalents of water and gave the following NMR data:- 3 9 (s. 
3H 4.0 (S, 3H), 5.42 (s. 2H, , 7.35 (t, 1H). 7.4 (s, 1H). 7.54 - 
IB), 7.59 (c, 1H), 7.76 (m. 2H). 8.11 (t, 1H). 8.47 (s, 1H), 8.71 (d. 
1H), 8.82 (s, IB), 11-68 (s, 1H). 

The 4-amino-2-fluorophenyl 2-pyridylmethyl ether used as a 
starting material was obtained using analogous procedures to those 
described in Note u. above except that 3.4-difluoronitrobenzene was 
used in place of 3 -chloro-4-fluoronitrobenzene. The material so 
obtained was purified by column chromatography using ethyl acetace as 
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eluent. There vas thus obtained the required starting material In 52X 
overall yield which gave the following HHR da tat- 4.9 (broad a, 2B) , 
5.05 (a. 2B) 9 6.25 (a, lfl), 6.42 <n, 1R), 6.67 (t f lH) f 7.33 (a, 1B) 9 
7.51 (d, 1H), 7.84 (a, 1B) 9 8.55 (m, IB). 

ff. the product was obtained as a dlhydrochlorlde salt and gave the 
following NKR datat- 2.3 (a, 3fl), 3.98 (s, 3B) 9 4.02 (s, 3H), 5.27 (s f 
2H) 9 7.1 (d 9 1B) 9 7.34 (s 9 1B) 9 7.44 (a 9 1B) 9 7.48 (s 9 1H) 9 7.54 (m, 
IB) 9 7.64 (d v 1H) 9 8.26 (a, 1H) V 8.59 (d 9 IB), 8.6 (s, lB) t 11.28 (s 9 
1H). 

The 5-amino-2 -tolyl 4-chloropyrld-2-ylmethyl ether used ai a 
starting naterlal was obtained using analogous procedures to those 
described In Kote u. above except that 4-chloropyrld-2-ylmethanol vas 
used In place of 2*pyrldlnemethanol and 2-fluoro-5-nitro toluene vas 
used In place of 3-chloro-4-fluoronltrobenzene. 

gg. The product vas obtained as a hydrochloride salt v monohydrate 
and gave the following HHR data t- 2.3 (s 9 3B), 3.85 (s 9 3B) 9 3.93 (s 9 
3H), 3.96 (s 9 3B) 9 5.15 (s, 2B) 9 6.95 (m, 1B) 9 7.02 (d 9 1B) 9 7.1 (d, 
1B) 9 7.15 (s 9 1B) 9 7.5 (s 9 1B) 9 7.52 (m 9 1B) 9 7.83 (s, 1B) 9 8.38 (s, 
lfi) 9 8.42 (d 9 1B) 9 9.35 (s, IB). 

The 5-amino-2-tolyl 4-nethoxypyrld-2-ylmethyl ether used as a 
starting naterlal vas obtained as follows i- 

A Mixture of methyl 4-chloropyrldlne-2-carboxylate (3.7 g), 
sodium metal (0.5 g) and methanol (100 ml) was stirred and heated to 
reflux for 8 hours. The mixture was evaporated and the residue was 
partitioned between ethyl acetate and water. The organic phase was 
dried (HgSO^) and evaporated to give Bethyl 
— 4 -^tiw rypyr 1 dine- 2 -c ar boxy la te (3 g) . 

A solution of lithium aluminium hydride (IB In diethyl ether 9 
16 ml) vas added dropwlse to a stirred Mixture of methyl 
4-methoxypyridlne-2-carboxylate (2.7 g) and diethyl ether (50 ml). 
The resultant Mixture vas heated to reflux for 1 hour. The Mixture 
was treated vith potassium sodium tartrate tetrahydrate and extracted 
with ethyl acetate. The organic phase vas dried (HgS0 4 ) and 
evaporated. The residue vas purified by column chromatography using 
lncreaslnly polar Mixtures of Methylene chloride and methanol as 
eluent to give 4-methoxypyrld-2-ylmethanol (0.8 g); 
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« (& 3H). 4.51 (d, 2H), 5,34 (broad r, 1H) , 6-8 <m, 
KHR Spectruns 3.62 (s, -snj, v t 

im 6 99 (d. 1H), 8.27 (d, 1H). 

' LUt.rl.l .. obtained ... cupl.d t. 2-flu.ro-5-nlrr.tolu... 
m d th. r«ulfu,t product ... reduced using ».l.,.us procedure, to 
th... ...crib., in Hot. u. .bo... T».r. »»« thu. •°« 1 « d 

rilln.t2-t.lyl *-..th.,rypyrid.2-yl.ethyl .ther i. 62X yield »hlch 

n rSu. — - " <b r; 

in\ 7.05 (d, 1H), 8.36 (d, 1H). 
Si "^product vas opined as a ^-7^' 

and gave the following NKR data:- 2.3 (..«>. 2.72 (s. 3H . 3-97 

! <n , B 3HV 5.46 (s, 2H), 7.11 (d, 1H), 7.41 (s, 1H), 7.49 (», 

I";: ::: u <«. »». «■ »>• ••» «• »>■ 

•frtin, -t.ri.1 ... obtain.* using .«.l.g.u. procdure. to tb... 

in Hot. .. .b... .,c.pt tb.t ^tbylpyrid-2-yl..t^.l 

Ph.... Bull - »55. 3. 415) ... ,~.d in place of 

2-pyrldine.eth.u.ol „d 2-flu.r.-5-nltr.tol»«.. ... «s.d In pl.ce 
^.thloro-4-fluoronitroberizene. . 
ii L product ... ob«i».d .. • dlb5rdr.chl.rld. ..It, —obyd .t. 
£ ...f tb f.Uo.ln, ™» d.t.,- 3.,. <s. 5.4, «. 2H, 7 4 . 

. • 45-7.62 (». 3B, ( 7,71 (d, »). .. 04 (.. M>. <" 1 »>' «T» 

1M . fl 00 f S . 1H). 11.58 (s, 1H). 
( "' 4-alino-2!;-difluorophe„ y l 2- Py rid y l»eth y l ether used as a 

— < -atrial wa-s-obtained using analogous procedures to those 
starting material was oota 5 _ tri£lu oronitrobenzene was 

described in Note u. above except that 2,4,5 tritxu 

1H) * the S-a-ino-^f luoro-2-tolyl 2-pyridylmethyl ether used as a 
r^lLZ.l was obtained using analogous procedures to those 
starting material was 6 . d ifluoro-3-nitr toluene was 

described in Note u. above except that 2.6 difluor 
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used In place of 3-chloro-4-fluoronitrobenxene. 

kk. The product was obtained as a dlhydrochloride salt, dihydrate 
and gave the following HHR oatat- 4.03 (s, 6H), 5.42 (s, 2H>, 
7.2-7.35 (-. 2H), 7.4 (s, IB), 7.52 (t, 1H). 7.7 (d. IB). 8.03 («. 
1H), 8.35 (.. 1H). 8.68 (d. IB)'. 8.8 (s, IB). 11.73 (.. IB). 

The 4-.sdno-2.3-difluorophenyl 2-pyridyl»etbyl ether used as a 
starting ■aterial was obtained using analogous procedures to those 
described in Note u. above except that 2.3.4-trifluoronitrobenzene vas 
used in place of 3-chloro-4-fluoronitrobensene. 

t.^i« 16 

Osing an analogous procedure to that described in Exa-ple 4, 
the appropriate ketone was reduced with sodlu- borobydride to give the 
compounds described in Table II. 
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Table II 



CI OH 




OMe 



OMe 



Example 16 
Compound No. 



6 1 
7« 



4-chlorophenyl 

3-pyridyl 

2-furyl 

2-thienyl 

2-thiazolyl 

2-imidazolyl 

2-oxazolyl 



Yield 
48 



15 

39 

12 

90 

75 

31 



u.p. 

CC) 

195-199 
(decomposes) 

238-241 

228- 230 

229- 231 
foam 
>250 
252-254 



The product was reerystallised fro- a -lxture of hexane and 
"eihyl acetate. It contained one equivalent of acetic acid and gave 
the following HHE data:- 1.9 (s. 3H>. 3.95 (s. 3H> .0 s 3 ) .0 
(d, 1H), 6.1 (d, 1H), 7.2 (s. 1H>, 7.4 (s, 4H), 7.6 (». 1H) . 7.8 (», 
2H), 8.0 (d, 1H), 8.5 (s, 1H), 9.5 (s, 1H) , ll.S (s. IB). 
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b. The product contained 0.5 equivalents of acetic acid and gave 
the following mm data.- 3.9 (s, 3H), 4.0 (a, 3H). 6.0 (d, IB), 6.2 
(d, IB), 7.25 (•. IB), 7.35 (■. XH), 7.7 <d, 2B), 7.8 (■, 2B), 8.0 (d, 
IB), 8.4 (d, IB), 8.5 (a, IB), 8.6 («, IB), 9.5 (s, IB). 

c. The product contained 0.6 equivalent* of water and gave the 
following KHR data*- 3.95 (a, 3B), 3.98 (s, 3B), 5.95 (d, IB), 6.10 
(., 2B), 6.38 («. IB) , 7.21 (a, IB), 7.57 (d, IB), 7.67 (d, IB), 7.82 
(a, IB), 7.86 («, IB). 8.02 (d. IB), 8.53 (a, IB), 9.54 (s, IB). 

d. The product contained 0.6 equivalents of water and gave the 
following NUB datat- 3.95 (a, 3B), 3.98 (s, 3B), 6.22 (d, IB), 6.32 
(d, IB), 6.92 (m, 2B), 7.22 {a, IB), 7.43 (■, IB), 7.68 (d, IB). 7.83 
(s, IB), 7.86 (a, IB), 8.03 <d, IB), 8.52 (a. IB), 9.53 (s, IB). 

e. The product gave the following MHH datat- 3.68 (a, 3B), 3.72 (a, 
3H), 6.0 (d, IB). 6.25 (d, IB). 6.56 (d, IB), 6.95 (a, IB), 7.44 (a. 
2B), 7.55 (■. 2B), 7.78 (a, IB), 8.25 (s, IB), 9.28 (s, IB). 

f. The product contained 1.2 equivalents of water and gave the 
following HHB datat- 3.94 (a, 3B), 3.99 (s, 3B), 6.05 (d, IB), 6.17 
(d, IB), 6.94 (s. 2B), 7.24 (a, IB), 7.64 (d. IB), 7.82 (o, IB), 7.84 
(g, IB), 8.0 (d, IB), 8.53 (s, IB), 9.54 (s, IB), 11.98 (S, IB). 

g. The product gave the following HBR datat- 3.93 (a, 3B), 3.97 (a, 
3B), 5.97 (m, 2B), 7.21 (a, IB), 7.59 (d, IB), 7.78-7.88 (m. 3B), 
8.01 (d, IB), 8.28 (S. IB), 8.51 (s, IB), 9.52 (a, IB). 

huroU 17 

A mixture of 7-acetoxy-4-(4-benxoyl-3-chloroanilino)-6-8iethoxy- 
qulaaxoline (0.75 g), a aaturated aqueous wonlm hydroxide solution 
(16 ml) and Methanol (25 ml) was stirred at ambient temperature for 30 
■Unites. The mixture was evaporated and the residue was triturated 
tinder water. There was thus obtained 4-(4-ben*oyl-3-cbloroanlline)-7- 
bydroxy-6-oethoxyqulnaaoline (0.58 g, 68X), -.p. 155-157»Cj 
HMB Spectrum. 4.0 (S, 3B). 7.14JS, IB), 7.58 (-, SB)., 7.75 (■, 3B), 
7.87 (S,' IB). 8.04 (d, IB), 8.26 (d, IB), 8.56 (8. IB), 9.74 (s, IB), 
10.47 (S, IB). 

The 7-acetory-4-(4-beMoyl-3-chloroanillno)-6-»ethoxyquinazoline 
oaed as a starting material was obtained as follows. 

a mixture of 2-amino-4-benxyloxy-5-methoxybenzs«ide (J- Med. 
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Chem. , 1977, 20, 146; 3.65 g), (3-dimethylamin -2-azaprop-2-en-l- 
ylidene)dimethylamnioniuin chloride (Gold's Reagent, 2.7 g) and 
1,4-dioxan (40 ml) was stirred and heated to reflux for 24 hours. 
Sodium acetate (1.1 g) and glacial acetic acid (0.6 ml) were added and 
the mixture was heated to reflux for 3 hours. The mixture was 
evaporated and water was added to the residue. The solid so obtained 
was Isolated and recrystalllsed from acetic acid. There was thus 
obtained 7-benzyloxy-6-methoxyquinazolin-4-one (2.3 g, 61X), m.p. 
>250 # C- 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (5 g), acetic anhydride (200 ml), sodium 
acetate (12 g), 10X palladium-on-carbon catalyst (1.5 g) and toluene 
(100 ml) was stirred under an atmosphere of hydrogen for 3 hours. The 
mixture was filtered and the filtrate was evaporated. The residue was 
partitioned between a mixture of ethyl acetate (500 ml), methanol (20 
ml) and water (300 ml). The organic phase was dried (MgSO^) and 
evaporated. The residue was triturated under hexane. There was thus 
obtained 7-acetoxy-6-methoxyquinazolin-4-one (1.1 g, 27*). 

After appropriate repetition of the previous reaction, a mixture 
of the material so obtained (2.1 g), thionyl chloride (75 ml) and DMF 
(5 drops) was stirred and heated to reflux for 3 hours. The mixture 
was evaporated and the residue was partitioned between methylene 
.chloride and a saturated aqueous sodium bicarbonate solution. The 
organic phase was dried (MgSO^) and evaporated to give 7-acetoxy-4- 
chloro-6-methoxyquinazoline (2 g, 93X). 

Using an analogous~procedure to that described in Example 1, 
4-amino-2-chlorobenzophenone was reacted with 7-acetoxy-4-chloro-6- 
methoxyquinazoline to give the required starting material in 54X 
yield; 

NMR Spectrum! 2.38 (s, 3H), 4.05 (s f 3H), 7.62 (m, 3H) , 7.74 (m, 4H), 
7.99 (m, 1H), 8.20 (d, 1H), 8.52 (s, 1H), 8.91 (s, IH) 9 11.44 (broad 
s, 1H). 

Example 18 

A mixture of 4-(4-benzoyl-3-chloroanilino)-7-hydroxy-6-methoxy- 
quinazoline (0.3 g), 2-bromoethyl methyl ether (0.155 g), potassium 
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carbonate (0.308 g) and DKA (50 ml) vas stirred and heated to 80*C for 
2 hours* The mixture vas cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase vas 
washed with water, dried (MgS0 4 ) and evaporated. The residue waa 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 
4-(4-benzoylO-chloroanili™^ 
(0.205 g, 60X), m.p. 183-184*C; 

BHR Spectrum 3.37 (a, 3H>, 3.76 (m, 2B) , 4.0 (s, 3H). 4.3 (m, 2B), 

7.26 (s, IB), 7.58 (m, 3B), 7.74 (m, 3H), 7.88 (s, IB) , 8.05 (m f IB), 

8.27 (d, IB), 8.61 (s, IB), 9.76 (s, IB); 
Elemental Analysis: Found C, 63. li H, 5.1; N, 9.6; 
C25^22 aH 3 0 4 °- 5H 2° requires C, 63.5; B, 4.9; N, 8.91. 

Example 19 

Using an analogous procedure to that described in Example 1, 

4-chloro-6 f 7-di-(2-aethoryethoxy)quinaxollne hydrochloride was reacted 

with 4-amlno-2-chlorobenzophenone to give 4-(4-benxoyl-3* 

chloroanllino)*6 v 7-dl-(2-methoxyethoxy)qulnasollne hydrochloride salt 
in 32X yield, m.p. 242-244*C; 

HHR Spectrum: 3.37 (s, 6H), 3.8 (m/ 4H) , 4.36 (m, 2H) , 4.44 (a, 2H) , 
7.43 (sr~lH)i- 7^62 (m, 3B) , 7.75 (m73B), 8.0 (m, IB), 8.18 (d, 1H), 
.8.51 (s, IB), 8.93 (s, IB) , 11.63 (broad s, IB) ; 
Elemental Analysis i Found C, 59.3| B, 5.1; H t 8.0; 
C 27 B 26 C1H 3 0 5 BC1 requires C, 59.6; B, 5.0; N, 7.7X. 

The 4-chloro*6 f 7-dl-(2-methoxyethoxy)quina2oline hydrochloride 
used as a starting material was obtained as follows t- 

A mixture of ethyl 3,4-dlhydroxybenzoate (7.29 g), 2-bromoethyl 
methyl ether (il.3 ml), potassium carbonate (16.6 g) and acetone (100 
ml) was stirred and heated to reflux for 20 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using a 3s 2 mixture of hexane and ethyl acetate 
as eluent. There was thus obtained ethyl 
3 , 4-di- (2-methoxyethory ) benzoate (9.4 g), m.p. 53-54 # C. 

Nitric acid (70X, 75 ml) was stirred and cooled to 0*C. The 
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benzoate so obtained was added portionwise over 30 minutes and the 
mixture was stirred at Q°C for 10 minutes. The mixture was diluted 
into water and extracted with methylene chloride. The organic phase 
was evaporated to give ethyl 4, 5-di-(2-methoxyethoxy)-2-nitrobenzoate 
(10.4 g). 

A mixture of the material so obtained, 10X palladium-on-carbon 
catalyst (2 g), cyclohexane (25 ml) and methanol (125 ml) was stirred 
and heated to reflux for 9 hours. The mixture was cooled to ambient 
temperature, filtered and the filtrate was evaporated. There was thus 
obtained ethyl 2-amino-4,5-di-(2-methoxyethoxy)benzoate. 

A mixture of the material so obtained and formamide (50 ml) was 
stirred and heated to 170 # C for 18 hours. The mixture was cooled to 
ambient temperature and the bulk of the remaining formamide was 
evaporated. The residue was triturated under ethanol to give 
6, 7-di-(2-methoxyethoxy)quinazolin-4-one (4.9 g). 

A mixture of a portion (3.54 g) of the material so obtained, 
thionyl chloride (50 ml) and DMF (0.3 ml) was stirred and heated to 
reflux for 2.5 hours. The mixture was evaporated and the residue was 
stirred under isohexane to give 4-chloro-6,7-di-(2-methoxyethoxy)- 
quinazoline hydrochloride (4.08 g). 



Example 20 

Using an anlogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride was reacted with 
4-amino-2-chlorobenzophenone to give 6-acetoxy-4-(4-benzoyl-3- 
chlorpanilino ) quinazoline_hydr :achloride-salt-in-4 7*- yield , m . p . 
>250°C; 

NHR Spectrum: 2.4 (s, 3H), 7.6 (m, 3H), 7.75 (m, 3H) # 7.9-8.1 (m, 3H), 
8.2 (d f 1H), 8.7 (d, 1H), 9.0 (s, 1H), 11.25 (broad s, 1H); 
Elemental Analysis: Found C f 60.4; H, 3.7; N f 9.2; 
C^H^ClRaO- HC1 requires C, 60.8; H, 3.8; N f 9.25X. 

The 6-acetoxy-4-chloroquinazoline hydrochloride used as a 
starting material was obtained as follows:- 

A mixture of 5-hydroxyanthranilic acid (40 g) and formamide (100 
ml) was stirred and heated to 160«C for 90 minutes. The mixture was 
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cooled to 100 # C and vater (600 ml) vas added. The solid vas Isolated 
and dried. There vaa thus obtained 6*bydroxyqulna2olln-4-one (29.6 
g>- 

A mixture of a portion (24.5 g) of the material so obtained, 
acetic anhydride (50 ml), 4-dimetlgrlamlnopyrldlne (0.2 g) and OKA (100 
ml) vas stirred and heated to 80*C for 1 hour. The Mixture vas cooled 
to ambient temperature and evaporated. The residue vas triturated 
under vater (500 ml). The solid so obtained vas Isolated and dried to 
give 6^acetoxyqulnazolin-4-ohe (23.4 g). 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 1 vhlch is concerned vith the 
preparation of starting materials , 6*acetoxyquinaxolln-»4~ane vas 
reacted vith thioayl chloride to give 6-acetoxy-4-chloroquinaxollne 
hydrochloride vhich vas used without further purification. 

Example 21 

A mixture of 6^cetoxy^4*(4«bena^lO«chloroanllino)quinaro1 Ine 
hydrochloride salt (1.55 g), a saturated aqueous ammonium hydroxide 
solution (10 ml) and methanol (100 ml) vas stirred and heated to 
reflux for 30 minutes. The mixture vas evaporated. The residue vas 
stirred vith vater (100 ml) and the solid material vas isolated and 
vashed vith water (10 ml) and diethyl ether (20 ml) and dried. There' 
vas thus obtained 4-(4-bensoyl*3»chlbroanllino)-6-bydroxyqulnaxoline 
(1.19 g), m.p. >250 # C| 

HHR Spectrum t 7.5-7.65 (m, 4H), 7.7-7.9 (m, 5H), 8.1 (m, 1H), 8.4 (d, 
1H), 8.65 (s, 1B)| 

Elemental Analysis t Found C. 66. Oi H f 3-7f M t n.n y 

C 21 H li ClH 3 0 2 0.35H 2 0 requires C, 66.O1 H f 3.9; N, 11. OX. 

Example 22 

A mixture of 4* ( 4-benzoyl-3-chloroanlllno) -6-hydroxyqulnazoline 
(1.09 g) F 1 1 2-dlbroaoethane (15 ml) , potassium carbonate (3 g) and DHF 
(125 ml) vas stirred and heated to 80*-C for 2 hours* The mixture vas 
filtered and the filtrate vas evaporated. The residue vas purified by 
c lumn chromatography using increasingly polar mixtures of methylene 
chloride and methanol to give an oil vhlch vas treated vith a 
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saturated solution of hydrogen chl ride gas in diethyl ether. The 
precipitate was isolated, washed with diethyl ether and dried. The 
material so obtained vas further purified by column chromatography 
using Increasingly polar mixtures of methylene chloride and methanol 
as eluent. There was thus obtained 4-(4-ben2oyl-3-chloroanilino)-6- 
(2-bromoethoxy)quina2oline (0.45 g), m.p. 104-106*C; 
NMR Spectrum: 3.95 (t, 2H), 4.55 (t, 2H), 7. 55-7,85 (n, 8H), 8.05 (m, 
2H), 8.3 (d, 1H), 8.75 (s, 1H), 9.9 (broad s f 1H); 
Elemental Analysis: Found C, 55.4; H, 3.9; N, 8.1; 
C 23 H 17 BrClN 3 0 2 0.9H 2 0 requires C, 55.4; H, 3.8; N, 8.4X. 

Example 23 

A mixture of 4-(4-ben2oyl-3-chloroanilino)-6-(2-bromoethoxy)- 
quinazoline (0.35 g) and a solution of methylamlne in ethanol (33X, 30 
ml) vas stirred and heated to 55 # C for 5 hours under a condenser 
loaded with solid carbon dioxide, the mixture vas evaporated and the 
residue vas purified by column chromatography using a 15:0.8:0.1 
mixture of methylene chloride, methanol and a saturated aqueous 
ammonium hydroxide solution as eluent. The material so obtained vas 
treated vith a saturated solution of hydrogen chloride in diethyl 
ether. The precipitate vas isolated and dried- There vas thus 
obtained 4-(4-benroyl-3-chloroanilino)-6-(2-methylarainoethoxy)- 
quinazoline dihydrochloride salt (0.24 g), m.p. >250 # C; 
NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) : 2. 75 (s, 3H) f 3.5 (t, 2H), 4.6 (t, 
2H) f 7.55-7.85 (m f 7H), 7.95-8.1 (m, 2H) , 8.25 (d, 1H), 8.65 (d, 1H), 
-9^ (^T-lHf; — — 

Elemental Analysis: Found C, 55.5; H, 4-7; N, 11.0; 
C 24 H 21 C1N 4 0 2 2HC1 0.6H 2 0 requires C, 55.8; H, 4.7; N, 10.81. 

Example 24 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride vas reacted vith 
4-amino-2-chlorophenyl 2-thienyl ketone to give 6-acetoxy-4-l3-chloro- 
4-(2-thienylcarbonyl)anilino)quina2oline hydrochloride salt in 77X 
yield, m.p. >250 # C; 

NMR Spectrum: 2.4 (s, 3H), 7.3 (m, 1H), 7.55 (m, 1H), 7.75 (d, 1H), 
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7.9-8.2 (a, SB), 9.05 (6, IB), 11. 5 (broad s, 1H); 
Elemental Analysis: Found C, 53.7; H 9 3.2; N, 8.8; 
C 21 H 14 C1N 3 0 3 S 1HC1 °* 5H 2° requires C, 53.7; H, 3.4; H, 8.951. 

Exaaple 25 

The sequence of reactions described in Examples 21 to 23 vere 
repeated except that 6-acetx>xy-4-[3-chloro-4-(2-thienylcarbonyl)- 
anilino] quinaxollne hydrochloride salt vai used in place of 6-acetoxy- 
4- [ 4 -benzoyl -3 -chlo roan i lino ) qulnasol in e hydrochloride salt. There 
vere thus obtained* - 

Coopound 25(1) t 4-[3-cUoro-4-(2-thlenylcarbonyl)anllino]-6-hydrory- 
qulnasoline 9 a. p. >250*C| 

HMR Spectrum 7.3 (a, IH), 7.45 (a 9 IB), 7.55 (a, 1B) 9 7.65 (d, IB), 
7.75 (d 9 IB), 7.85 (d, IE), 8.05-8.15 (a, 2H), 8.35 (d, IH) 9 8.6 (s, 
IB) , 9.8 (broad s, 1B) 9 10.2 (broad s» IH); 

Coapound 25(2) i 6-(2-broaoethoxy)-4-[3-chloro-4-(2-thlenylcarbonyl)- 
anlllno]qulnazoline, a. p. 175-177 # C| 

HMR Spectruai 3.95 (t 9 2B) 9 4.55 (t. 2B) 9 7.25 (t 9 IB), 7.6 (a, 3B), 
7.8 (d, 1B) V 8.0 (d 9 1H) 9 8.1 (a 9 1B) 9 8.15 (d, IH), 8.3 (d, IB), 8.65 
(s 9 1B) 9 9.85 (broad s 9 IH); and 

Coapound 25(3) t 4-[3-chloro-4-(2-thienylcarbonyl)&nlllno]-6-(2- 
aethylaainoethoxy)qulnaroline dlhydrochlorlde salt v a. p. >250*C; 
HMR Spectrua (O> 3 S0CD 3 ♦ O^CO^D)! 2.65 (s 9 3H) f 3.45 (t 9 2B), 4.55 
(t 9 2B) 9 7.25 (t, 1B) 9 7.5 (d 9 IH) 9 7.65 (a 9 2B) 9 7.9 (d 9 1H) 9 8.1 (a 9 
2B) 9 8.25 (d 9 IH), 8.5 (d, 1B) 9 8.65 (s, IB). 

Exaaple 26 

Using an analogous procedure to that described in Exaaple 21 , 
6-acetoxy-4-(3-chloro-4-(l-aethyliBldazol-2-ylthio)anlllno]quinazoline 
hydrochloride salt vas hydrolysed to give 4-(3-chloro-4-(l-aethyl- 
ialdazol-2-ylthio)anilino]-6-hydroxyqulnazoline in 64X yield; 
KMR Spectruai 3.45 (s r 3H) 9 6.65 (d, IB), 7.15 (d 9 IB), 7.45 (a f 2B) 9 
7.65-7.8 (a 9 3H), 8.25 (d 9 1H) 9 8.45 (s 9 1B) 9 9.55 (broad 6, IH). 

The starting aaterlal vas obtained by the reaction of 
6-acetoxy-4-chloroqulna2oline hydrochloride vith 4-aaino-2- 
chlorophenyl l-aethyllaldazol-2-yl sulphide using an analogous 
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procedure to that described in Example 1. 
Exanple 27 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloroquinazoline hydrochloride was reacted with 
4-amino-2-fluorophenyl l-methylimidazol-2-yl sulphide to give 
6-acetoxy-A-[3-fluoro-4-(l-methylimidazol-2-ylthio)anilino]quinazoline 
dihydrochloride salt in 58Z yield, n. p. 245-248 (decomposes); 
NHR Spectrum: 2.5 (s, 3H) , 4.0 (s, 3H) f 7.5-8.2 (m, 7H), 8.95 (d, 1H), 
9.1 (s, 1H), 11.6 (broad s, 1H); 

Elemental Analysis: Found C, 49.2; H, 3.7; N, 14.1; 
C 20 H 16 FN 5°2 S 2HC10.3H 2 O requires C, 49.2; H, 3.8; N, 14. 4X. 

The 4-amino-2-fluorophenyl 1 -methyl imidazol- 2 -yl sulphide used 
as a starting material was obtained from 3 ,4-dif luoronitrobenzene 
using analogous procedures to those mentioned in the portion of 
Example 10 which is concerned with the preparation of starting 
materials. 

Example 28 — 

A mixture of 4-(4-hydroxy-3-methylanilino)-6,7-dimethoxy- 
quinazoline (1 g), 4-cyanobenzyl bromide (0.564 g), potassium 
carbonate (1.59 g), potassium iodide (0.716 g) 9 acetone (50 ml) and 
ethanol (50 ml) was stirred and heated to reflux for 16 hours. A 
second portion of 4-cyahobenzyl bromide (0.3 g) was added and the 
mixture was stirred and heated to reflux for 2 days. The mixture was 
cooled to ambient temperature, filtered and evaporated. The residue 
was purified by column chromatography using a 19:1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 
4.[4-(4-cyanobenzyloxy)-3-methylanilino]-6 9 7-dimethoxyquinazoline 
(0.357 g, 29X), m.p. 211-213°C; 

NHR Spectrum: 2.27 (s, 3H), 3.92 (s, 3H), 3.94 (s, 3H) , 5.26 (s, 2H) t 

7.01 (d, 1H), 7.16 (s, 1H), 7.49 (s, 1H), 7.52 (m, 1H) , 7.68 (d, 2H), 

7.86 (m, 3H), 8.4 (s, 1H), 9.47 (s, 1H); 

Elemental Analysis: Found C v 69.6; H, 5.3; N, 12.5; 

C 25 N 22 N 4°3 0 2H 2° re< l uircs C » 69 - 8 ' H f 5.25; N, 13. OX. 
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The 4-(4-hydroxy-3-»ethylA2illlnb)-6 9 7-dliDethoxyquinazoline used 
as a starring mats rial vss obtained Id 90X yield by the reaction of 
4-chloro-6» 7-dimctboxyquinaxoline hydrochloride and 4-nydroxy-3- 
methylanlllne using an analogous procedure to that described in 
Example 1 except that the reactants vere heated to reflux for 3 hours. 

Example 29 

Osing an analogous procedure to that described in Example 28, 
except that the reaction solvent vas acetone and the reactants vere 
heated to reflux for 2 hours, 4- ( 4 -hydroxy- 3 -me thy lan i lino ) -6 , 7- 
dimethoxyqulnaxollne vas reacted vith 4-pyrldylmethyl chloride to give 
6 , 7-dimethoxy-4- [3 -ae thy 1-4- ( 4-pyridylmethoxy ) ani lino ] quinaxoline in 
28Z yield, m.p. 229-23 1*C; 

HUE Spectrum: 2.3 (s, 3H), 3.94 (s, 3B), 3.96 (s, 3B), 5.24 (s, 2H), 
7.0 (d, IB), 7.17 (s, IB) , 7.5 4B), 7.82 (s, IB), 8.4 (s, 1H>, 8.6 
(a, 2H), 9.25 (broad s t 1H)| 

Elemental Analysis: Found C, 61.6; B, 5.1; H f 12. 3| 

C 23 H 22 H 4°3 °- 5CH 2 CI 2 0.6B 2 0 requires C, 61.9; R, 5.35 1 N, 12.3X. 

Example 30 

Xhe procedure disclosed in Example 29 vas repeated except that 
3- pyrldy lmeth yl chlori de _was_Jtt*cdLln place of 4-pyridyljaethyl 
chloride. There vas thus obtained 6, 7-dinethoxy-4- (3-aethyl-4- (3- 
pyrldylmethoxy)anlllno] quinaxoline in 10X yield, sup. 21 1-213 # C| 
NMR Spectra: 2.24 (s, 3H), 3.93 (S, 3B), 3.95 (s, 3B), 5.20 (6, 2B), 
7.08 (d, IB), 7.18 (s, IB), 7.58-7.42 (m, 3B) f 7.82 (s, IB), 7.91 (m, 
IB), 8.39 (s, IB), 8.56 (m, IB), 8.71 (d, IB), 9.36 (s, IB); 
BlffBgnfl Analysis i Found C, 64. 9| B, 5.5; N, 12.9; 
C 23 H 22 H^0 3 1.2^0 requires C» 65.1; B, 5.8; N, 13.2X. 

Example 31 

A nurture of 7-hydroxy-6-methoxy-4-[3-methyl-4-(2-pyridyl- 
methoxy)anlllno] quinaxoline (0.4 g), 2,2,2-trifluoroethyl 
trichloroaethanesulphonate (0.29 g), potassium carbonate (0.28 g) and 
DBF (50 ad) vas stirred and heated to 100*C for 3 hours and stored at 
ambient temperature for 66 hours. The mixture vas partitioned between 
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thyl acetate and vater. The rganic phase was washed with water and 
with brine, dried (MgS0 4 ) and evaporated. The mixture was 
concentrated by evaporation. Hexane was added and the precipitate was 
isolated. There was thus obtained 6 -me thoxy- 4 - f 3 -methyl - 4 - ( 2 -pyri dy 1 - 

ttetJioxy)anilino]-7-(2,2,2-trifluoroethoxy)quinazollne (0.225 g, 46X), 
m.p. 213-215*C; 

NMR Spectrum: 2.32 (s, 3H), 4.07 (s, 3H), 5.08 (m, 2H), 5.32 (s, 2H), 
7.15 (d f 1H), 7.46 (m, 4H), 7.68 (d, 1H), 8.0 (m, 1H), 8.36 (s, 1H), 
8.66 (d, 1H), 8.8 (s, 1H), 11.39 (broad s, 1H); 
Elemental Analysis: Found C, 60.0; H, 4.6; N, 11.5; 
C 24 H 21 F 3 N 4°3 °- 6H 2° "quires C, 59.9; H, 4.65; N, 11. 6X. 

The 7-hydroxy-6-methoxy-4- [3-methyl-4- ( 2-pyridylmethoxy) - 
anilino]quinazoline used as a starting material was obtained as 
follows :- 

Using an analogous procedure to that described in Example 1 
except that the reaction mixture was heated to reflux for 3 hours, 
7-acetoxy-4-chloro-6-methoxyquihazoline was reacted with 
5-amino-2-tolyl 2-pyridylmethyl ether to give 7-acetoxy-6-methoxy-4- 
[3-methyl-4- (2-pyridylmethoxy )anilino]quinazoline in 64X yield; 
NMR Spectrum: 2.32 (s f 3H), 2.38 (s, 3H), 4.03 (s, 3H) , 5.27 (s, 2H), 
7.14 (m, 1H), 7.42 (u, 2H), 7.51 (s, 1H), 7.60 (d, 1H), 7.74 (s, 1H), 
7.92 (m, 1H), 8.48 (s, 1H), 8.63 (d, 1H), 8.81 (s, lH) f 11.42 (broad 
s, 1H). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 21. There was thus obtained 

7-hydroxy*6-methoxy-4-[3-methyl-4-(2*pyridylmethoxy)anilino]- 
quinazoline in 912 yield; 

NMR Spectrum: 2.31 (s, 3H), 3.98 (s, 3H)> 5.24 <s, 2H), 7.03 (d, 1H), 
7.08 (s, 1H), 7.36 (m, 1H), 7.5 (m, 2H), 7.58 (d, 1H), 7.87 (m, 2H), 
8.42 (s, 1H), 8.6 (m, 1H), 9.65 (s, 1H). 

Example 32 

Hydrogen chloride gas was led during 5 minutes into a stirred 
mixture of 4-(4^benzoyl-3-chloroanillno)-6-nitroquinazollne 
hydrochloride salt (0.3 g), iron powder (0.3 g) and ethanol (20 ml). 
The mixture was stirred at ambient temperature for 16 hours. The 
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Ixture was operated and the residue vas partitioned between ethyl 
acetate and 2* a^ .odiu. hydroxide solution. THe organic paaTe 
dried (MgSO,, and evaporated. Xne r. S idue va, „ * ^ 

lT^l a r T' lnCr "* lngly — of ethylene chlo^e 

end Mthanol as elueat. There vas thus obtained 

HHB Spectru., 5.5 (.. 2H,. 7.3 7.6 <«, 4H,, 7.7 <d, ,„> 7 B 

_ the *-(*-ben.oylO-ciaoro M ili M) . 6 . nltlrowila4Xolljle 

^iT^r ,alt " * ■ aterl1 * « °^i„ed in 33* 

yield by the reaction of 4-chloro.«.„itro fl uinasoll«e (European Pat«t 
Application No. 0566226. vithin Example 8 thereof, J 

r M ^^"f 10r0be,UOPhen00e " lng " ***** Procedure to that 
described In Example 1. 

granule 33 

Dsing „ analogous procedure to that described in Ex«ple 22 a 
-ixture of *^3-^ro^- ( ,^ethyli^dazol.2.ylthio,»ilino|!6- 
hydroxyouin«olia. vas reacted vith l,2-dibrc«,etba»e to gi*. 6 -(2- 
bro~.thoay,-4-(3-f^ < 
quinaxollne In 45Z yield, 1 

VT r^r?*" ^ Ct * M) ' «- S "Ct. 2H,, 7.07 (d, 1H,, 

7.1 <t. »>, 7.45 (d, 7.55-7.65 2H,, 7.78 (d , 7.95 (4 

1H), 8.05 1H,. 8.57 («, IB). 9.73 (s. 1H„ ' * 

Bleaenta Analysis, Pound C, 50.4, H. 3.5, H, 14.4, 
C2 0 H 17 BrPM 5 0S O.lSBjO require. C, 50.4, H, 3.7, H, 14.7X 

The *-I3-nuoro.4.(l-..thyli»ida,ol.2-yltbio)«Uli„ol.6-hydroxy- 
Wi " * St * rtlng - obtained in 58Z yield J 

the hydrolysis of «-acetoxy-4-|3-fl«oro-4-(l -ethyli-id«ol.2-ylthio). 

s^ll > 2 , 1 UlM " llne OSing - ' Mlo "»» to that described in 

Example 34 

Osing an analogous procedure to that described in Bxa-ple 23 
«-<2-oro.o.thoxy>-4-f3-nuor<>-4-(l^ 
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quinazoline was reacted with methylamine and the material obtained 
from the chromatographic purification vas triturated under diethyl 
ether rather than being treated with hydrogen chloride. There vas 
thus obtained 4-[3-fluoro-4-(l-methylimida2ol-2-ylthio)anilinoI-6- 
( 2 -methylaminoethoxy) quinazoline in 65X yield, m.p. 194-195 # C; 
NMR Spectrum: 2.38 (s, 3H), 2.93 (t, 2H), 3.68 (s, 3H), 4.22 (t, 2H) f 
7.07 (d, 1H), 7.1 (t, 1H), 7.43 (t, 1H) # 7.53 (m, 1H) , 7.63 (m, lH) f 
7.75 (d, 1H), 7.92 (d, lH) f 8.05 (a, 1H), 8.55 (s, 1H), 9.72 (s, 1H) ; 
Elemental Analysis: Found C 9 59.6; H, 5.0; N, 19.8; 
C 21 H 21 FN 6 0S requires C, 59.4; H, 5.0; N, 19. 8X. 

Example 35 

A mixture of 4-f 4-(4-cyanoben^yloxy)-3-methylanilino)- 
6, 7-dimethoxyquinazoline (0.05 g), povdered potassium hydroxide (0.05 
g) and tert-butanol (3 ml) vas stirred and heated to reflux for 90 
minutes. A second portion of potassium hydroxide (0.1 g) vas added 
and the mixture vas heated to reflux for A hours. The mixture was 
cooled to ambient temperature and partitoned between methylene 
chloride and a saturated aqueous sodium chloride solution. The 
organic phase vas dried (MgSO^) and evaporated. There vas thus 
obtained 4- [ 4- ( 4-carbamoylbenzyloxy ) -3-methylanillno] - 
6,7-dimethoxyquinazoline (0*022 g), m.p. >250*C; 

NHR Spectrum: 2.28 (s, 3H), 3.94 (s, 3H), 3.96 (s, 3H), 5.21 (s, 2H), 
7.04 (s, 1H), 7.16 (s, 1H), 7.32 (s t 1H), 7.48 (a, 2H), 7.55 (d, 2H), 
7.82 (s, 1H), 7.88-7.95 (m. 3H), 8.38 (s, 1H) , 9.32 (s, 1H); 
Elemental Analysis: Found C, 65.2; H, 5.7; N, 15.7; 
C 25 H 24 N 4°4 °- 8H 2° re <i ulres c » 65.4; H, 5.6; N, 12. 2Z 

Example 36 

A mixture of 6-(2-bromoethoxy)-4-[3-methyl-4-(2-pyridylmethoxy)- 
anilino] quinazoline (0.2 g) and a solution of methylamine in ethanol 
(332, 50 ml) vas stirred and heated to reflux for 3 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There vas thus obtained 
6- (2 -methylaminoethoxy) -4- [3-methyl-4-(2-pyridylmethoxy)anilino J - 
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qulnazoline as a gun (0.03 g 9 172) { 

MMR Spectrum: 2.29 <s 9 3H) f 2.38 (s, 3H), 2.96 (t 9 2H) f 4.2 (t 9 2B). 
5.23 (a, 2B) 9 7.04 (d 9 1B) 9 7.36 (m 9 IB), 7.47 (m 9 IB), 7.55 <m 9 3B) 9 
7.69 <d 9 IB), 7.86 (m 9 2B) 9 8.42 (a, IB), 8.59 (d, IB) 9 9.46 (a, IB). 

The 6- ( 2-broa*>ethoxy ) -4- [ 3-methyl-4- ( 2-pyridylaethoxy ) anllino] - 
qulnazoline used aa a starting Material vas obtained as follows t- 

Using an analogous p roc adore to that described In Example 1, 
6-acetoxy-4-chloroqulnazollne vas reacted with 5-amino-2-tolyl 
2-pyridyl»ethyi ether to give 6-acetory-4-[3-»ethyl-4-{2- 
pyrldylmethoxy) anllino] qulnazoline In 35X yield, m.p. 149-15i # C| 
MHR Spectrum 2.32 <s 9 3B) 9 2.41 (s 9 3B) 9 5.28 <s, 2B) 9 7.1 (d, lH) f 
7.38-7.52 (m 9 3B) 9 7.6 (d 9 IB) 9 7.93 (m, 3B), 8.62 (■, 2B) 9 8.88 (s, 
IB) 9 11.28 (6, IB). 

The material so obtained vas hydro lysed using an analogous 
procedure to that described In Exanple 17. There vas thus obtained 
6-hydroxy-4-[3-»et±yl-4-(2-pyrlc^ in 93X 

yield, a.p. >25<TCj 

HMR Spectrum 2.3 (s 9 3B) 9 5.21 <s 9 2H) 9 6.98 (d, IB), 7.37 (m 9 2B) 9 
7.59 (m 9 4B), 7.74 (d 9 1B) 9 7.86 (m 9 1B) 9 8.38 (s, 1B),8.6 (d 9 IB), 
9.32 (s 9 1B) 9 9.94 (s 9 IB). 

The material ao obtained vas reacted with l 9 2~dlbromoethane 
using an analogous procedure to that described In Exanple 22. There 
„vas thus obtained 6-(2-bromoethoxy)-4-[3-methyl-4-(2-i^ 
anllino] qulnazoline in 9Z yield; 

MMR Spectrum: 2.3 (a 9 3B) 9 3.92 <t 9 2B) 9 4.5 (t 9 2fl) 9 5.23 <s 9 2B) 9 
7.04 (d 9 1B) 9 7.38 <m 9 1B) 9 7.53 (a, 2B) 9 7.72 <d 9 1B) 9 7.85 (*, IB), 
7.94 (m, 3B) 9 8.43 (s, IB), 6.6 <m 9 IB)', 9.47 (s 9 IB). 

Exanple 37 

A solution of 2-diBttthylaalnoetnyl chloride, hydrochloride salt 
(1.19 g) In vater (20 ml) vas basifled by the addition of 2B .sodium 
hydroxide solution. The mixture vas extracted vith toluene and the 

rganlc extract vas dried over pellets of potassium hydroxide. There 
vas thus obtained a solution of 2 -dime thylaalnoethy 1 chloride. 

Sodium hydride (60Z dispersion in mineral oil, 0.4 g) vas added 
to a solution of 6-hydroay-4-[3-methyl-4-(2-pyridylmethoxy)anUinol^ 
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quinazoline (2.7 g) in DMF (80 ml). The mixture was stirred and 
heated to 100 B C for 30 minutes. The solution of 2-dimethylaminoethyl 
chloride in toluene was added and the mixture was heated to 100»C for 
2.5 hours. The mixture was cooled to ambient temperature and 
partitioned between ethyl acetate and water. The organic phase was 
washed with water and with brine, dried (BgS0 4 ) and evaporated. The 
residue was purified by column chromatography using a 20:1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 
6- ( 2-dimethylaminoethoxy ) -4- ( 3 -methyl-4- ( 2-pyridylme thoxy ) anilino ] - 
quinazoline (0.8 g, 25%), m.p. 93-95 , C; 

HMR Spectrum, 2.32 (s, 3B), 2.78 (t, 2H), 4.24 (t, 2H), 5.22 (s, 2B) , 
7.03 (d, 1H), 7.36 (m, 1H) , 7.45 (m, 1H), 7.55 (m, 3H), 7.67 (d, 1H) , 
7.86 (m, 2B), 8.39 (s, IB), 8.58 (m, 1H), 9.43 (s, 1H); 
Elemental Analysis: Found C, 66.0; B, 6.5; N, 15.4; 
C 24 H 27 N 5°2 1, * H 2° re 1 uires C, 66.0; B, 6.6; N, 15. 4X. 

Example 38 

A mixture of 4-t2-fluoro-4-(2-pyrldylmethoxy)anllinol- 6- 
hydroxyquinazoline (i.23 g), 3-morpholinopropyl chloride 
rJ.Amer.Chem.Soc , 1945, 67, 736; 1.5 g), potassium carbonate (3 g) 
and DBF (100 ml) was stirred and heated to 105«C for 2 hours. The 
mixture was cooled to ambient temperature, filtered and the filtrate 
-was evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. The material so obtained was triturated under diethyl 
ether. There was thus obtained 4-[2-fluoro-4-(2-pyridylmethoxy)- 
anilino]-6-(3-morpholinopropoxy)quinazoline (0.89 g), m.p. 164-166-C; 
NHR Spectrum: 1.98 (», 2B), 2.4 (», 4B), 3.6 (t, 4B), 4.15 (t, 2B) , 
5 25 (s, 2B), 6.95 (m, IB), 7.07 (m, IB), 7.35 (m. 2B), 7.45 (m, IB). 
7.55 (», IB), 7.68 (d, IB), 7.83 (t, IB), 7.9 (», IB), 8.33 (s, IB), 
8.6 (m, IB), 9.48 (s, 1H); 

Elemental Analysis: Found C, 66.1; B, 5.9; N, 14.0; 
C , 7 B 2fi FH 5 0 3 requires C, 66.2; B, 5.8, H, 14.3X. 

The 4-[2-fluoro-4-(2-pyridylmethoxy)anilino]-6-bydroxy- 
quinazoline used as a starting material was obtained as follows:- 

Using an analogous procedure to that described in Example 1, 
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fi-aceroxy-i-chloroquinwoliae vas reacted with 4-a-lno-3-£luorophenyl 
2 -pyridyl«etbyl ether to give 6-»cetoxy-4-[2-fluoro-4-(2- P 7ridyl- 
Betnoxy)anilinolquinaxoline In 94X yield. 

The ■aterial so obtained was hydrolysed using an analogous 
procedure to that described In Exaeyle 17 to give 
4-l2-fliioro-4-(2-pyridyl«thoxy)^ 711 

yield. 
faMnle 39 

A Mixture of 6-bydroxy-7 -»«thory-4- [ 3-»etbyl-4- ( 2- 
pyridyl«ethoxy)anillno]qulnasoline (1.25 g) . 3-dlnetnylsa^nopxopyl 
chloride, hydrochloride salt (1.04 g). potass lu. carbonate (2.2 g) and 
DBF (80 ml) was stirred and heated to 80- C for 3 hours, the .ixture 
was cooled to ambient t«q»erature and partitioned between ethyl 
acetate and water. The organic phase was washed with water and with 
brine, dried (MgSO^) and evaporated. The material so obtained was 
recrystallised fro. a .lxture of hexane and .ethylene chloride. There 
vas thus obtained 6-(3-dl»ethylaBinopropoxy)-7-wthoxy-4-|3-nethyl-4- 
(2-pyridyl-ethoxy)anilino]quinasollne (0.81 g, S2X). sup. 149-151'C, 
Mtt Spectrum, 1.97 <m, 2B). 2.18 (., 6H). 2.3 (s. 3H) ? 2.43 (t. 2B). 
3.93 (s. 3H), 4.16 (t, 2H), 5.21 (s. 2B), 7.03 (d, IB), 7.15 («, IB). 
7.35 (.. IE), 7.49 (.. IH), 7.56 (m, 2H). 7.62 (S, IB), 7.66 (.. IB), 
-8.37 (s, IB), 8.59 (m, IB), 9.34 (S, IB); 
Elemental Analysis: Found C, 67.9; B, 6.7j H, l4.6i 
C„H,,HcO, requires C, 68.5, B, 6.6; H, 14.8X. 

7 The 6.nydroxy-7-..thoxy.4M3.»ethyi-4-(2-pyridytaethoxy)- 

aBUlnolquinasoline used a. a starting material was obtained as 

f0ll0, 6 , 7-Oi«ethoxyquinazolln-4-one (European Patent Application Mo. 
0 566 226, Example 1 thereof, 26.5 g) was added portionwlse to stirred 
„than..ulphonic acid (175 1). Wtethlonine (22 g) was added and the 
result«t mixture was stirred and heated to reflux for 5 hours, the 
•ixture was cooled to ambient temperature and poured onto a mixture 
(750 ml) of ice and water. The mixrure was neutralised by the 
addition of a concentrated (40X) aqueous sodiu- hydroxide solution. 
The precipitate was isolated, washed with water and dried. There vas 
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thus obtained 6-hydroxy-7-methoxyquinazolin-4-one (11.5 g). 

After repetition of the previous reaction, a mixture of 
6-hydroxy-7-methoxyquinazolin-4-one (14.8 g) 9 acetic anhydride (110 
ml) and pyridine (14 ad) was stirred and heated to 100*C for 2 hours. 
The mixture was poured onto a mixture (200 ml) of ice and water. The 
precipitate vas isolated, washed with water and dried. There was thus 
obtained 6-acetoxy-7-methoxyquinazolin-4-one (13 g, 75X); 
NMR Spectrum: 2.3 (s f 3H), 3.8 (s, 3H) , 7.3 (s, 1H), 7.8 (s f 1H) , 8.1 
(s, 1H), 12.2 (broad s, 1H). 

After repetition of the previous steps, a mixture of 
6-acetoxy-7-methoxyquinazolin-4-one (15 g), thionyl chloride (215 ml) 
and DMF (4.3 ml) was stirred and heated to 90*C for 4 hours. The 
mixture was cooled to ambient temperature and the thionyl chloride was 
evaporated. There was thus obtained 6-acetoxy-4-chloro-7- 
methoxyquinazoline, hydrochloride salt, which was used without further 
purification. 

Using an analogous procedure to that described in Example 1, 
6-acetoxy-4-chloro-7-methoxyquinazoline, hydrochloride salt, was 
reacted with 5-amino-2-tolyl 2-pyridylmethyl ether to give 
6-acetolcy-7-methoxy-4-[3-methyl-4-(2-pyxidyljnethoxy)anilinoI- 
quinazoline in 60X yield; 

NMR Spectrum: 2.3 (s. 3H) , 2.38 (s t 3H) t 4.01 (s, 3H), 5.26 (s, 2H), 
.7.1 (d, 1H), 7.34-7.48 (m, 4H), 7.58 (d, 1H), 7.89 (m, 1H), 8.6 (m, 
2H), 8.84 (s, 1H), 11.04 (s, 1H). 

The material so obtained was hydrolysed using an analogous 
procedure to that described in Example 17 to give 6-hydroxy-7- 
methoxy-4- [ 3-methyl-4- ( 2-pyridylmethoxy ) anilino ] quinazoline in 44X 
yield, m.p. 234-235 # C; 

NMR Spectrum: 2.3 (6, 3H), 3.96 (s, 3H), 5.2 (s, 2H), 6.98 (d, 1H), 
7.16 (s, 1H), 7.35 (m, 1H), 7.54 (m f 3H), 7.78 <s, 1H) , 7.88 (m, 1H), 
8.35 (s, 1H), 8.59 (m, 1H) , 9.18 (s, 1H) , 9.52 (s, 1H). 

Example 40 

Using an analogous procedure to that described in Example 37, 
6-hydroxy- 7 -me thoxy-4 -[ 3-methyl-4- ( 2-pyridylmethoxy) anilino ] - 
quinazoline was reacted with 2-dimethylaminoethyl chloride to give 
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•nniooJqolnuollBe In 47X yield, sup. 125-126'C, 

«HR Spectrum. 2.27 («, 6H). 2.65 (t, 2H). 3.95 (.. 3B). 4.2 (t, 2H). 
7.15 («. 1H), 7.2 (.. IB), 7.38 («, IB), 7.57 (. , IH), 7.82 (s. 1H), 
8.33 (s, 1H). 9.43 <s, IB), 

Ueuental Analysis! Found C, 66. 7| H, 6.2, H, 14.8, 
C 26 H 29 H 5°3 O- 5 ^ 0 requires C, 66.7, B, 6.4, H, 14.95X. 

Example 41 

Using an analogous procedure to that described In Exaaple 38, 
6-hydroxy-7-jiwtJu>xy-4-f3-^thyl-4.(2.py r idyi -etbo3 ^ )MU1 ^j. 
qulnasollne vas routed vlth 3-morpboliaopropyl chloride to give 7- 

Mt^ry-4- [ 3^t±yl-4-(2-pyridyl« ! thox7) W illinoJ-6-(3-«orpholino- 
propoxy) qulnssollne In 53X yield; 

to «P«*«« (*. 2H), 2.38 (t, 4H), 2,47 (t. 2H). 3.59 (t, 4H), 

3.94 (s, 3H), 4,18 (t, 2H), 5.22 (., 2H), 7.03 (d. IB), 7.15 (., IH), 
7.35 <«, IB), 7.53 (», 3B), 7.85 (», 2B), 8.38 (s. IB), 8.6 (d. IB). 
9.32 (s. IB), . 
Elemental Analyslst Found C, 66.0; H, 6.5, N, 13.0, 
C 29 H 33 H 5 0 4 O'^O requires C. 66.2, B, 6.55, N, 13.5X. 

Example 42 

A .lxture of *-«-li»o-4. [ 3H^thyl-4-(2- n rrldyl»ethosy)anilinoJ- 
qulnazollne (0.78 g), acetic anhydride (1.1 ml) and DBA (8 al> vas 
stirred st ambient temperature and the residue vas triturated under 
■ethylene chloride. There was thus obtained 

6-*cet^do-*-[3-«thyl.4-(2-pyridyl«ethory)anilino]quin*rollne (0.72 
g) , m.p. 246-248'C, 

HUB Spectrum. 2.15 (s, 3B), 2.32 (s, 3B), 5.25 (s, 2B), 7.04 (d, IB), 
7.37 (n, IH), 7.57 (d, 3B), 7.74 (d, IB), 7.88 (., 2B), 8.46 (s, IH), 
8.63 (a, 2H), 9.62 (s, IH), 10.22 (s, IB), 
Elemental Analysis: Found C, 69.0; B, 5.1; N, 17.5, 
^23^2^2 requires C, 69.2; H, 5.3; H, 17.5X. 

The 6-amlno-4- [ 3 -»ethyl-4- ( 2-pyridylaethoxy ) anilino ) qulnazoline 
used as a starting mate rial vas obtained as follows 

A ■irture of 6-nitroquinarolin-4-one (8.25 g), thionyl chloride 
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(90 ml) and DMF (0.6 ml) was stirred and heated to reflux f r 3 h urs. 
The mixture was evaporated and the residue was dissolved in methylene 
chloride (75 ml). The solution vas cooled in an ice-bath and 
triethylamine (5.4 ml) vas added drop vise. Isopropanol (100 ml) and a 
solution of 5-amino-2-tolyl 2-pyridylmethyl ether (10.1 g) in 
isopropanol (100 ml) vere added in turn and the mixture vas 
concentrated by evaporation of the methylene chloride. A further 
portion of isopropanol (150 ml) vas added and the mixture vas heated 
to reflux for 2 hours. The mixture vas stored at ambient temperature 
for 16 hours. The solid vas isolated and vashed with diethyl ether. 
There vas thus obtained 4- [3-methyl-4- (2-pyridylmethoxy)anilino] -6- 
nitroquinazoline (13.3 g) vhich vas used vithout further purification. 

A mixture of a portion (1.75 g) of the material so obtained and 
ethanol (40 ml) vas added portionvise to a stirred mixture of stannous 
chloride dihydrate (4.1 g) and ethanol (15 ml) vhich vas stirred and 
heated to 60 # C. The resultant mixture vas heated to reflux for 2 
hours. The mixture vas allowed to cool to ambient temperature and to 
stand for 40 hours. The precipitate vas isolated and the filtrate vas 
evaporated. The isolated solid and the residue from the filtrate vere 
combined and partitioned betveen ethyl acetate and a concentrated 
(30X) aqueous ammonium hydroxide solution. The two-phase mixture vas 
filtered and the organic phase vas separated, washed with brine, dried 
.(MgS0 4 ) and evaporated. The resultant residue vas purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol 
as eluent. The material so obtained vas triturated under ethyl 
acetate. There vas thus obtained 6-amino-4-[3-methyl-4- 
{2-pyridylmethoxy)anilinoJquinazoline (0.88 g, 55Z), 

NMR Spectrum: 2.29 (s, 3H), 5.2 (s, 2H), 5.45 (broad s, 2H), 6.98 (d, 
1H), 7.21 <m, 1H), 7.35 (m, 2H) f 7.48 (d, 1H) , 7.55 (m, 3H), 7.86 (m, 
1H), 8.25 (s, 1H), 8.59 <m, lH) f 9.12 (s, 1H). 

Example 43 

Concentrated hydrochloric acid (0.235 ml) vas added to a stirred 
mixture of 2-methoxyacetaldehyde dimethyl acetal (3.58 ml) and vater 
(16 ml). The mixture vas stirred at ambient temperature for 2 hours. 
The resultant mixture vas neutralised by the addition of a saturated 
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aqoeous sodium bicarbonate solution. The aixture so obtained vas 
added to a stirred suspension of 6-anino-4-[3-aetbyl-4-(2~pyridyl- 
•ethoxyanllinojquinazoline (2 g) In a mixture of ethanol (50 ml) and 
glacial acetic acid (0.65 ml). Sodium cyanoborohydride (0.71 g) vas 
added and the resultant mixture vas stirred at ambient temperature for 
16 hours. Xhe mixture vas baslfied to pB8 by the addition of a 
saturated aqueous sodlun bicarbonate solution and the mixture vas 
evaporated. The residue vas partitioned betveen methylene chloride 
and vater. The organic phase vas washed vith brine, dried (HgS0 4 ) and 
evaporated. The residue vas purified by colimm chromatography using a 
9s 1 mixture of methylene chloride and methanol as eluent. The 
material so obtained vas triturated under a mixture of methylene 
chloride and diethyl ether. There vas thus obtained 
6- ( 2-methoxye tbylanino ) -4- [3 -methyl -4- (2-pyrldylmethoxy ) anllino ] - 
quinaxoline (1.7 g) 9 m.p. 188-190 9 C* 

HUE Spectrumt 2.3 (a, 3H), 3.34 (s f 3B), 3.4 (t, 2H), 3.6 (t, 2H), 5.2 
(s, 2H) t 6.09 (t, IB), 7.02 (d, IB), 7.2-7.38 (m, 3B), 7.47-7.59 (m, 
4B), 7.86 (m, 1H), 8.25 (s, IB), 8.59 (a, IB), 9.18 (s f IB); 
Elemental Analysis i Found C, 68. 7 j H, 6.0; H, 16. 6 $ 
C 24 H 25 K 5°2 °* 2H 2° "fl" 1 "* c » **.8* fl, 6.1| H, 16.7X. 

Example 44 

A mixture of 6-anlno-4-[3-methyl-4-(2-pyrldylmetfioxy)- 
anllino] quinaxoline (4.2 g) 9 2-chloroacetyl chloride (0.95 ml) and DMA 
(15 ml) vas stirred at ambient temperature for 3 hours. The mixture 
vas evaporated and the residue vas triturated under acetone. There 
vas thus obtained 6-(2-cUoroacetaaldo)-4-[3-methyl-4-(2- 
pyrldylmethoxy ) anllino J qulnar ollne , hydrochloride salt (5.4 g) p 
m.p. >250*C| 

MKB Spectrins 2.3 (s, 3B), 4.43 (s, 2B), 5.28 (s, 2B), 7.11 (d, IB), 
7.36-7.48 (a, 3B), 7.61 (d, lB) f 7.95 (a, 2B), 8.13 (», lH) t 8.63 (», 
lH) t 8.8 (s, IB), 9.02 (d. IB), 11.18 (s, IB), 11.53 (a, lH)s 
Elemental Analysis* Found C, 57.6* B, 4.4| N, 14.6; 
C23B^ 0 C1N 5 0 2 EC1 O.SH^O requires C, 57.6s H 9 4.6; N, 14.61. 
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Example 45 

A mixture of 6-(2-chloroacetamido)-4- [3-»ethyl-4-(2-pyridyl- 
«ethoxy)anili„o] q uinazoline (5.3 g), a solution of methylamine in 
ethanol (332. 70 ml) and DMA (200 ml) vas stirred at ambient 
temperature for 3 hours. The mixture vas evaporated. Water (450 ml) 
and a concentrated (302) aqueous ammonium hydroxide solution vere 
added in turn to the residue to give a precipitate. The solid vas 
isolated, vashed vith vater and dried. The material so obtained vas 
purified by column chromatography using a 10:1,0.1 mixture of 
-ethylene chloride, methanol and aqueous ammonium hydroxide solution 
as eluent. The material so obtained vas triturated under a -ixture of 
-ethylene chloride and diethyl ether. There vas thus obtained 6- (2- 
methylaminoacetamido) -4- [3-methyl-4- (2-pyridylraethoxy) anilino J - 
quinazoline (3.5 g), m.p. 219-223»C; 

NHR Spectrum: 2.29 (s, 3H). 2.38 (s, 3H). 5.21 (s, 2H), 7.02 (d, IH). 
7.36 (-, IH). 7.55 (», 3H). 7.72 (d. IH), 7.87 (., IH), 8.09 (», IH). 
8.44 (s, IH), 8.58 (m, 2H), 9.58 (s, IH); 
Elemental Analysis: Found C, 67.2- H, 5.5; N, 19.5, 
C 24 H 24 N 6°2 "quires C, 67.3; H, 5.65; N, 19.62. 

Example 46 

Using an analogous procedure to that described in Example 42 
-except that the reaction product vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent, 6-aaino-4.f2.fluoro-4-(2-pyridyl«ethoxy)anilino]quinazoline 
vas reacted vith acetic anhydride to give 6-acetamido-4-[2-fluoro- 
4- (2-pyridylmethoxy)anilino) quinazoline, hydrochloride salt, in 162 
yield? 

«HR Spectrum: 2.15 (s, 3H), 5.26 (s, 2H); 6.93 (m, IH), 7.06 (m, IH) 
7.38 (». 2H), 7.57 (d, IH), 7.73 (d, IH), 7.82 (m, IH), 7.88 (», IH).' 
8.37 (s, IH), 8.62 2H) , 9.6 (broad s, IH), 10.23 (broad s, IH); 
Elemental Analysis: Found C, 60.1; H, 4.4; N, 15.3; 
C 22 H 18 FN 5 0 2 HC1 0.15H 2 0 requires C/ 59.7; H, 4.4; N, 15.82. 

The 6-amlno-4- [2-fluoro-4- (2-pyridylaethoxy) anilino J quinazoline 
used as a starting material vas obtained as follovs:- 

Using an analogous procedure to that described in the first 
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paragraph of the portion of Example 42 which Is concerned vith the 
preparation of a tarring materials, 4-chloro-6-nitroquinaxoline was 
reacted vith 4-amino-3-fluoropbenyl 2-pyridylmetbyl ether to give 
4-[2-fluoro-4-(2-pyrtdyI«thory)ai^ ^ 981 

yield. 

A Mixture of the Material so obtained (12 g), 10X 
pallad*um-on-carbon (1.2 g) end ethanol (i.2 L) was heated to 50«C and 
stirred under an atmosphere of hydrogen for 4 hours. The mixture was 
cooled to ambient temperature and filtered. The filtrate was 
evaporated. The residue was suspended In water and the aixture was 
basifled by the addition of a dilute aqueous a odium carbonate 
solution. The resultant solid was isolated, washed with water and 
dried. There was thus obtained 6-ainino-4- f 2-f luoro-4- (2- 
pyridylnethory ) anilino J quinazoline (5.3 g) which was used without 
further purification. 

Example 47 

Using an analogous procedure to that described in Example 43, 
6-aaino-4-l2-fluoro-4-(2-pyric^ vas 
reacted vith 2^«thoxyacetaldahyde dimethyl acetal to give 4-|2- 
nnoro-4-(2-pyrio>lmetb*^ 
qulnazollne In 52Z yield; 

JDffi Spectrum: 3.33 (s, 3H), 3.35 (t, 2H), 3.57 (t. 2H) f 5.22 (s, 2H), 
6.13 (t, 1H), 6.94 (a, lH) r 7.05 (m, lH) f 7.19 <d, 1H), 7.29 (m, 1H), 
7.38 (m, 2H), 7.5 (d. lH) t 7.56 (d, 1H), 7.86 (., 1H), 8.19 (s, lH) t 
8.62 (d 9 IB), 9.18 (broad s 9 1H); 
Elemental Analysis: Pound C, 64.0; H, 5.4; M f 15.9; 
^iPtt^sh °- 7H 2° "qnlres C, 63.9; H, 5.4; N, 16. 2X. 

Example 48 

Using an analogous procedure to the second paragraph of the 
portion of Example 42 which Is concerned with the preparation of 
starting materials except that the reaction product vas purified by 
column chromatography using Increasingly polar mixtures of methylene 
chloride and methanol, 4-r3-chloro-4-(2-pyridylmethoxy)anilino]-6- 
nltroqulnaxollne vas reduced with stannous chloride dlhydrate to give 
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6-amino-4-[3-chlor -4-(2-pyridylmethoxy)anilino]quinaz line in 64Z 
yield; 

NMR Spectrum: 5.26 (s, 2H), 7.22 (m, 2H), 7.26 (m, 1H) , 7.31 (d, 1H) , 
7.37 (m, 1H), 7.52 (d, 1H), 7.58 (d, 1H), 7.88 (m, 1H) f 8.04 (d/ 1H), 
8.33 (s, 1H), 8.69 (m, 1H). 

The ^-I3-chloro-4.(2.pyridylmethoxy)anilino]-6-nitroquina2oline 
used as a starting material was obtained as follows 

Using an analogous procedure to that described in the first 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials, 4-chloro-6-nitroquinazoline was 
reacted with 4-amino-2-chlorophenyl 2-pyridylmethyl ether to give the 
required starting material in 80X yield. 

Example 49 

Using an analogous procedure to that described in Example 43 9 
6-amino-4-[3-chloro-4-(2-p3rridylmethoxy)anilino]quina2oline was 
reacted vith 2-methoxyacetaldehyde dimethyl acetal to give 

4-I3-chloro-4-(2-pyridylmethoxy)anilino]-6.(2-methoxyethylamino)- 
quinazoline in 67X yield; 

NMR Spectrum: 3.33 (s, 3H) f 3.38 (m, 2H) , 3.63 (t, 2H) , 5.3 (s, 2H) , 
6.18 (t,lH), 7.2 (d, 1H), 7.27 (d, 1H), 7.35 (m, 2H) , 7.53 (d.lH), 
7.6 (d, 1H), 7.73 (a, 1H), 7.9 (m, 1H) , 7.98 (d, 1H), 8.33 (s, 1H) , 
.8.6 (d, 1H), 9.3 (broad s f 1H); 

Elemental Analysis: Found C, 60.32; H, 4.9; N, 15.0; 
C 23 H 22 C1N 5 0 2 i-O^^O requires C, 60.7; H, 5.3; N, 15. 4Z. 

Example 50 

A stirred suspension of 3-morpholinopropionaldehyde dimethyl 
acetal (3.8 g) in water (30 ml) was acidified to pHl by the addition 
of concentrated hydrochloric acid. The mixture was heated to 40 # C f r 
90 minutes. The mixture was brought to pH6 by the addition of a 
saturated aqueous sodium bicarbonate solution. 

Approximately one half of this mixture was added to a stirred 
mixture of 6-amino-7-methoxy-4-[3-methyl-4-(2-pyridylmethoxy)anilinoJ- 
quinazoline (1.16 g) and ethanol (300 ml). Sodium cyanoborohydride 
(0.244 g) was added and the acidity of the mixture was adjusted to pH4 
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ro 5 by the addition of glacial aetic acid. The mixture vas .tlrrad 
"1 ! " * -end portion of sodil 

(0 '" va. .tirred . t 

-blent e-peeture for 66 hour.. lb. .ixture -v.. ov.por.ted and the 
residua va* purified by colu» cartography using InceasinglTpotr 
^xtur.. of ethyl aetata and -othanol „ .luant. M t.r£ .o 
obtained was dissolved in ethyl acetae and . saturated solution of 
hydro,™ chloride gas in athyl aetata va, added dropviae. The 

T^T ;° lld ^ U ° Utmd - ""ate and with 

diethyl ether and dried. Q.re va. thu. obtained 7-*tho«y-4- f 3- 
~^l-*;(2-Pmdyln*thoxy).a^ 
quinaaoline, trifaydrochloride salt (0.85 g), 

r^TT' 2,14 (t ' 2H} ' 2 ' U (t ' **>' 3 -» (t. 2H). 

8.38 (a, 1H), 8.63 (s. 1H). 8.85 (d, 1H), 
Ele»ental Analysis: Found C. 47.0, H, 6.7, H. ll.l, 
WmVj 3,101 6 - SH 2° '*«««lres C. 47.0, H, 6.8, H, ll.3g 

The 6-a»lno-7-.e t hory-4- I 3-^ t h y 1.4-(2-p y rid y l.ethox y , M lllnol- 
U " d - • -term v.s obtained a. foUovs, 

A .ixture of 4-chloroantbr.nilic acid (17.2 g) and foea.ida (10 
-1) v M stirred and baaed to 130-C for 45 .inutes «u> to 175-C for 75 
.«*»«.. The .ixture v« alieved to cool to approxi«ely 100-C and 
2-(2-ethoxye t hoxy)ethanol (50 Ml) was added. The solution so formed 
»« poured into . .ixture ,250 ml) of. ice and vaer. Tne precipitate 

J" * 0lated ' "« h « d -ter and dried, there vas thu. obtaLeT'- 
chloroqulnazolin-4-one (15.3 g, 85X). 

A portion (6 g) of the .aerial so obtained vas added 
portion*., to a .tired -ixture of concentrate .ulphuric acid (12 
-1) and fting nitric acid (12 1) vhich had been cooled to O'C. the 
■ixture vas stirred at ..blent te.per.tue for 30 laute. and then 
heated to 110-C for 30 .inue.. The .W. va. cooled to ..blent 
te.per.tue and poured onto a fixture of ice and vaer. The 
precipitate vas isolated, vaahed vith vaer and dried. Thee vas thus 
obtained 7-chloro-6-nltroquinasolin-4-one (6.89 g). 

A .ixture of a portion (4 g) of the .aerial so obtained, 
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thionyl chloride (30 ml), phosphoryl chloride (5 ml) and DMF (10 
drops) was stirred and heated to reflux for 4 hours. Th mixture was 
evaporated. There was thus obtained 4, 7-dichloro-6-nitroquinazoline 
as a solid which was used without further purification. 

Using an analogous procedure to that described in Example 1, 
4,7-dichloro-6-nitroquina2oline vas reacted with 5-amino-2-tolyl 2- 
pyridylmethyl ether to give 7-chloro-4-(3-methyl-4-(2- 
pyTidylmetiioxy)anllino]-6-nitroquinazoline in 811 yield. 

After appropriate repetition of the previous steps, sodium 
methoxide (11 g) was added portionvise to a stirred mixture of 

7-chloro-4.[3-methyl-4-(2.pyridylmethoxy)anilinoJ-6-nitroquina2oline 
(20 g) and DMSO (200 ml) which was cooled in a water bath to 
approximately 18*C. The resultant mixture was stirred at ambient 
temperature for 4 hours. The mixture was poured slowly onto a mixture 
of ice and water. The precipitate was isolated to give 
7-methoxy-4- I3-methyl-4-(2.pyridylmethoxy)anilino] -6-nitroquinazoline 
(16.5 g) which was used without further purification* 

The material so obtained was reduced with stannous chloride 
dihydrate using an analogous procedure to that described in the second 
paragraph of the portion of Example 42 which is concerned with the 
preparation of starting materials. There was thus obtained 6-amino-7- 

methoxy-4.{3-methyl-4-(2-pyridylmethoxy)anilino)quina2oline in 30Z 
yield; 

NHR Spectrum: 2.26 (s f 3H), 3.97 (s, 3H), 5.2 (s, 2H) , 6.97 (d f 1H) , 

7.06 (s, 1H), 7.35 (m f 1H), 7.42 (s, 1H), 7.55 (m, 3H), 7.85 (m, 1H) r 

8.08 (m, 1H), 8.25 (s, 1H), 9.04 (s, 1H). 

The 3-morpholinopropionaldehyde dimethyl acetal used as a 

starting material was obtained as follows:- 

horphollne (11.9 g) and potassium carbonate (11.3 g) were added 
in turn to a stirred solution of 3-bromoproionaldehyde dimethyl acetal 

(5 g) in toluene (80 ml) and the mixture was stirred at ambient 
temperature for 16 hours. The mixture was filtered and the filtrate 
was evaporated. The residue was purified by colum chromatography 
using increasingly polar mixtures of methylene chloride and methanol 
as eluent. There was thus obtained 3-morpholinopropionaldehyde 
dimethyl acetal (3.82 g). 
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Example 51 

Using an analogous procedure to that described la Example 1 
except that the product vas recrystalli.ed from a mixture of methanol 
end etbaaol, 6-bror*^-chlorooiiin«xoline (European Patent Application 
Mo. 0 520 722, Example 9) vas reacted vltb 5-anlno-2-tolyl 
2-pyridylmethyl ether to give 6-bTOBo-*-[3-iietbyl-4-(2- 
I»yridyl«.thory)anilinoJoulna«oline, dibydroehloride salt, in 682 
yield, m.p. 232-234-C; 

KM* Spectrum. 2.3 (a. 3H). 5.35 (a. 2H), 7.13 (.. 1H). 7.52 («, 3H), 
7.63 (d, IB), 7.9 (d, 1H), 8.08 (., 1H), 8.25 (■, 1H). 8.7 (.. 1H), 
8.92 (a, 1H), 9.17 (d, lfl), 11.62 (d, IB), 
Elemental Analysis t »ound C, 48.4, H, 4.2, K, 10.6, 
C 21 H 17 BrN 4 0 2HC1 1.5H 2 0 requires C, 48.4, H, 4.25, H, 10.7X. 

Example 52 

The following illustrate representative pharmaceutical dosage 
forms containing the compound of formula X, or a 

pharmaceutically-acceptabl. .alt thereof (hereafter compound X). for 
therapeutic or prophylactic use in humans: 

(») Tablet I . , 

mg/tablet 

Compound X lOO 

Lactose Ph. Eur., 182 .75 

Croscaxmellose sodium.. ............... ....... 12.0 

liaise starch paste (5t v/v paste)............ 2.25 

aagneslum stearate 3.0 
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(b) Tablet II mg/tablet 

Compound Z 50 

Lactose Ph. Eur... 223.75 

Croscarmellose sodiun 6.0 

Maize starch.. 15.0 

Polyvinylpyrrolidone (5X v/v paste) 2.25 

Magnesium stearate. 3.0 

(c) Tablet III mg/tablet 

Compound X. . 1.0 

Lactose Ph. Eur.... 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (51 v/v paste) 0.75 

Magnesium stearate 1.0 

(d) Capsule mg/capsule 

Compound X.... 10 

Lactose Ph. Eur 488.5 

Magnesium stearate 1.5 

(e) Injection I ( 50 ng/ml ) 

Compound X ••••• 5.01 v/v 

IN Sodium hydroxide solution 15. OX v/v 

0.1M Hydrochloric acid 

(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5X v/v 

Water for injection to 100Z 

(f) Injection II ( 10 mg/ml l 

Compound X 1.0X v/v 

Sodium phosphate BP 3.6X v/v 

0. 1M Sodium hydroxide solution 15 . OX v/v 
Vater for Injection to 100X 
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(2) 



Injection III 
Compound X . • , 



( lag/al. buffered to p H^ 



Sodium phosphate BP 
Citric acid mi 



O.lx v/v 
2. 261 v/v 
0.382 v/v 



Polyethylene glycol 400 3.5X v/v 

Water for Injection to 1001 

Note 

The above formulations may be obtained by conventional 
procedures veil known in the pharmaceutical art. The tablets (a)-(c) 
■ay be enteric coated by conventional means, for example to provide a 
coating of cellulose acetate phthalate. 



BST/BEC 
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SKtUKE PP MYATIVES 

CLAIMS 
1. 




ET^f^?' Plperldla0 ' -Choline, Pipenuin-x.^ 

-orpbolln<>-(2-4C)alkox 7r plper«ri a - 1 - y i- (2 . 4 c).lkox y 
(2-*C)alfa«y, dl-[hydroxy-f2-4C).lkyl]«^ n(> - ( 2- 4 c)all««v 

^7l] M i a o-( 2 .«C,al k oxy. «ano-( 2 .4 C )^l ty l„ lflo . (2 ^ C)allc 7 ° } 

di-[Mln(>-(2-4C)&lk7l]« a l a o-(2-4C)*lkoxy > 

(l-4C)alkyl«Mi JU »- ( 2-4C).lkyl«» t ino-(2.4C)«lko* 7t 
«ll-[(l-4C)m7la^- ( 2-40«ll 7 lj« a i 1M> . (2 . 4C)BlJ[ ^ i 

di-t(l-4C)^lylJa a ii, 0 -(2-4C)^k 7 l«ino-(2-4C)«llcMty 
dl-rdl- I (l-4C)^lj« B i ao . ( 2-«c)^l,„ lao . (2 . 4C)a „ to _ 

P7rroUdln-l^l-(2-4C)alIcylaaino.(2-4C)«U«wy, ' 
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piperidino-(2-4C)alkylamino-(2-4C)alkoxy, 
morpholino- ( 2-4C) alkylamino- ( 2- AC) alkoxy , . 
piperazin-l-yl-(2-4C)alkylamino-(2-4C)alkoxy, 
4-(i-4C)alkylpipera2in-l-yl-(2-AC)alkylamino-(2-4C)alkoxy, 
(l-4C)alkylthio-(2-4C)alkoxy, (l-4C)alkylsulphinyl-(2-4C) alkoxy, 
( 1-4C) alkylsulphonyl- ( 2 -AC) alkoxy, halogeno- ( 2-4C) alkylamino , 
hydroxy-(2-4C)alkylamino, (l-4C)alkoxy-(2-4C)alkyiamino, 
amino- (2-4C)alkylamino, (l-4C)alkylamino-(2-4C)alkylamino, 
di- [ ( 1-4C) alkyl ] amino- ( 2-4C) alkylamino , 

pyrrolidin-l-yl-(2-4C)alkylaraino, piperidino-(2-4C)alkylamino, 
morpholino- (2-4C) alkylamino, piperazin-l-yl-(2-4C)alkylamino, 
4- ( 1 -4C) alkylpiperazin- 1-yl- ( 2- 4C ) alkylamino , 
hydroxy- ( 2-4C) alkylamino- ( 2-4C) alkylamino , 
di-[hydroxy-(2-4C)alkyljamino-(2-AC)alkylamino, 
(l-4C)alkoxy-(2-4C)alkylamino-(2-4C)alkylamino, 
di-[(l-4C)alkoxy-(2-4C)alkyl]amino-(2-4C)alkylamino, 
amino- (2-4C)alkylamino-(2-4C)alkylamino^ 
di-[amino-(2-4C)alkyl]amino-(2-4C)alkylamino, 
( 1-4C) alkylamino- ( 2-4C) alkylamino- ( 2-4C) alkylamino , 
di-I(l-4C)alkylamino-(2-4C)allgrl]amino-(2-4C)alkylamino, 
di- [( l-4C)alkyl J amino- ( 2- 4C) alkylamino- (2-4C) alkylamino , 
di- {di- [ ( l-4C)alkyl ) amino- (2-4C) alkyl} amino- (2-4C) alkylamino , 
.pyrrolidin-l-yl-(2-4C)allgrlamino-(2-4C)alkylamino f 
piperidino- ( 2-4C) alkylamino- ( 2-4C) alkylamino t 
aorpholino-(2-4C)alkylamino-(2-4C)alkylamino, 
piperazin-l-yl-(2-4C)alkylamino-(2-4C)alkylamino f 
4-(l-4C)alkylpipera2in-l-yl-(2-4C)alkylamino-(2-4C)alkylamino, 
N- ( 1-4C ) alkyl-halogeno-X 2-4C) alkylamino , 
N- ( 1 - 4 C ) alky 1-hy dr oxy- (2- AC) alkylamino, 
N- ( 1-4C) alkyl- ( 1-4C) alkoxy- (2-4C) alkylamino , 

di- [halogeno- (2 -4C) alkyl J amino, di- [hydroxy- (2 -4C) alkyl J amino f 
di- [ ( 1- 4C) alkoxy- (2-4C) alkyl] amino , ( 2-4C) alkanoylamino t 
2-oxopyrrolidin-l-yl, 2-oxopiperidin-l-yl, 
halogeno-(2-4C)alkanoylamino, hydroxy- (2-4C) alkanoylamino, 
(l-4C)alkoxy-(2-4C) alkanoylamino, (3-4C)alkenoylamino, 
(3-4C)alkyn ylamino, (2-4C)alkanoyloxy-(2-4C)alkanoylamino, 
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amino- (2-4C) alkanoylaaino , (l-4C)alkylmalno-(2-4C)alk«noylaaliio, 
di- [ ( 1 -4C) alkyl] amino- (2-4C) alkanoylamlno , 

pyrrolidine 1 -yl- ( 2-4C) alkanoylamlno , plp«rldlno-(2-4C)alk«aoyl«aliio r 

Mrfdiollno-(2-4C)alkanoylalno 9 plperMlo-l-yl-(2-4C)alkanayl««ino f 

4-(l-4C)alkylpiperaziii.l.yl-(2.4C)Alkanoyla«lno, 

( 1-4C) alkylthlo- (2-4C) alkanoylaaino , 

( 1 - 4C) alkylsulphlnyl- ( 2 -4C) alkanoylamlno , 

( 1 -4C) alkylst4phonyl- ( 2- 4C) alkanoylamlno , 

M-( l-4C)alkyl-(2-4C)alkanoylam*no, 

H- ( i-4C)alkyl-halogeno* (2-4C) alkanoylamlno, 

N-(l-4C)all7l*faydroxy-(2^C)alkanoylanlao 9 H- ( 1-4C) alkyl - ( 1 -4C) alkoxy- 
(2-4C)alkanoylaalno. N- ( 1 -4C ) alkyl- ( 3-4C) alkenoylaaino or 
H-(l-4C)alkyl-(3-4C)alkynoylaalno f 

and vhereln any of the above-mentioned R l substltuents comprising a 
™2 («ethylene) group which la not attached to a halogeno, SO or S0 2 
group or to a N, O or S atom optionally bears on said CHj group a 
aubstltuent selected from hydroxy, amino, (l-4C)alkoxy, 
(l-4C)alkylamlno and di- |(l-4C)alkyl] amino i 
n la 0, 1, 2„ or 3 and each R 2 Is Independently halogeno, 
trifluoromethyl, hydroxy, amino, nitro, cyano, (1-4C) alkyl, 
(l-4C)alkoxy, (l-4C)alkylamlno, dl-((l-4C) alkylj amino or 
(2- 4C) alkanoylamlno i 

.X is a group of the formula CO, C{R 3 ) 2 , CH(0fi 3 ), C(R 3 ) 2 -C(R 3 ) 2 , 
C(R 3 )-C(R 3 ), CmC, CH(CN), 0, S, SO, S0 2 , CONR 3 , SOjHR 3 , HR 3 C0, HR 3 S0 2 , ' 
0C(R ) 2 , SC(R 3 ) 2 , C(R 3 ) 2 0 or C(R 3 ) 2 S vhereln each R 3 Is Independently 
hydrogen or (1-4C) alkyl * and 

Q is a phenyl or naphthyl group or a 5- or 6-membered heteroaryl 
moiety containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, which heteroaryl moiety is a single ring or Is fused to a 
benao ring, and vhereln said phenyl or naphthyl group or heteroaryl 
moiety is optionally substituted vith 1, 2 or 3 substltuents selected 
from halogeno, trlfluoromethyl, cyano, carbamoyl, hydroxy, amino, 
nitro, (l-4C)alkyl, <l-4C)alkoxy, (l-4C)alkylamlno, 

dl-[(l-4C)alkyl)amlno, ( 2- 4C) alkanoylaaino, N- ( 1 -4C) alkylcarbamoyl and 

N,N.dl-((l-4C)alkyl]carbamoylj 

or a pharmaceutlcally-acceptable salt thereof. 
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2. An aniline derivative f the formula I as claimed in claim 1 

wherein m is 1 with the substituent 1 cated at the 6-position r m is 
2 with the substituents located at the 6- and 7-positions and each R 1 
is fluoro, chloro, bromo, hydroxy, amino, methoxy, ethoxy, acetoxy, 
methylamino, ethylamino, 2-bromoethoxy, 2,2,2-trifluoroethoxy, 
2-hydroxyethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 2*methylaminoethoxy, 
2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

2- dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-(pyrrolidin-l-yl)ethoxy, 

3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(piperazin-l-yl)ethoxy, 

3- (piperazin-l-yl)propoxy, 2- (4-methylpiperazin-l-yl) ethoxy, 
3- ( 4-methylpiperazin-l-yl)propoxy, 2-hydroxyethylaraino , 

2 -methoxy ethyl amino, 2-ethoxyethylamino, 3-methoxypropylamino, 
2-dimethylaminoethylamino, 3-dimethylaminopropylamino, 
2-(pyrrolidin-l-yl)ethylamino, 3-(pyrrolidin-l-yl)propylamino, 
2-piperidinoethylamino, 3-piperidinopropylamino, 
2~morpholinoethylamino, 3-morpholinopropylamino, 
2- ( piperazin- 1-yl ) ethylamino , 3- ( piperazin- 1 -yl ) propylamino , 

2- (4-methylpiperazin-l-yl)ethylamino, 

3- (4-methylpiperazin-l-yl)propylamino, acetamido, 2-chloroacetamido, 
2-methylaminoacetamido, 2-ethylaminoacetamido, 

2-dimethylaminoacetamido or 2-diethylaminoacetamido, or (R 1 ) n is a 
6,7-methylenedioxy group; 

n is 0, 1 or 2 and each R 2 is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

X is a group of the formula CO, C(R 3 ) 2 , CH(OR 3 ), 0, S, S0 2 , CONR 3 , 
S0 2 NR 3 , NR 3 C0, NR 3 S0 2 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is 
independently hydrogen or methyl; and 

q i S a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trifluoromethyl, 
cyano, carbamoyl, methyl and methoxy, or Q is a 5- or 6 -member ed 
heteroaryl moiety selected from furyl, thienyl, oxazolyl, imldazolyl, 
thiazolyl, pyridyl, pyrimidinyl and 1,2,4-triazolyl which is 
optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, methyl, ethyl, methoxy and ethoxy; 
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or * phanaceutically-acceptable salt thereof. 

3. An aniline derivative of the formula X as claimed In claim 1 

wherein ■ ii 1 vlth the substltuent located at the 6 -position or m Is 
2 vlth the snbstltuents located at the 6- and 7-posltlons and each R 1 
is hydroxy, amino, methoxy, ethoxy, acetoxy, methylamlno, ethylamlno, 
2-bromoethoxy, 2 f 2 , 2-trifluoroethoxy , 2 -hydroxys thoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 2-»ethylamlnoethoxy, 
2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaninopropoxy, 

2- dimethylaminoethoxy, 2-die*bylaminoetboxy 9 3-dlmethylaalnopropoxy 9 

3- diethylaalnopropoxy t 2-hydroryet±ylaaijio t 2^tAoxyet±ylaaino r 
2-etboxyetbylamino, acetamldo, 2-chloroacetamldo, 
2-metbylamlnoacetanldo 9 2-ethylamlnoacstamldo, 

2~dimethylamlnoacetaaldo or 2-diethylamlnoacetamldo 9 or (R 1 )^ is a 
6,7-mathylenedloxy group; 

n la 0 or n is 1 and B 2 la fluoro, chloro, cyano, methyl or ethyl? 
X is a group of the ferula CO, C(B 3 ) 2 , C8(0B 3 ) 9 0 9 S, S0 2 , CONE 3 , 
SO^KR 3 9 OC(B 3 ) 2 or SC(S 3 ) 2 vbereln each B 3 is independently hydrogen 
or methyl; and 

Q is a phenyl group vhich Is optionally substituted vlth 1 or 2 
substituents selected from fluoro, chloro, bromo, trif luorcaethyl , 
cyano and carbamoyl, 

.or Q is a 5- or 6-membered heteroaryl nolety selected froa furyl, 
thlenyl, pyridyl, oxazolyl, laidasolyl, thiazolyl, pyrimidinyl and 
l 9 2 9 4-trlazolyl vhich is optionally substituted vith 1 or 2 
substituents selected froa fluoro, chloro ,~ methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutlcally- acceptable salt thereof. 

4. An aniline derivative of the formula I as claimed in claim 1 

vbereln ■ is 1 or 2 and each B l is hydroxy, methoxy, ethoxy, 

2-hydroxyethoxy, 2-methoxyethoxy, 2-methylamlnoethoxy or 

2-dlnethylaalnoethoxy, or (B*) la a methylenedioxy group; 

2 

n is 0 or n is 1 and B , vhich is located ortho to the group of 

f omnia -X-Q, is fluoro, chloro, cyano, methyl or ethyl; 

X is a group of the formula CO, C(B 3 ) 2 , CB(OB 3 ), 0, S, S0 2 , CONR 3 , 
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S0 2 NR 3 , OC(R 3 ) 2 or SC(R 3 ) 2 wherein each R 3 is independently hydrogen 
or methyl; and 

q is a phenyl group which is optionally substituted with 1 or 2 
substituents selected from fluoro, chloro, bromo, trif luoromethyl, 
cyano and carbamoyl, 

or Q is a 5- or 6-aembered heteroaryl moiety selected from furyl, 
thienyl, pyridyl, oxazolyl, imidazolyl, thiazolyl, pyrimidlnyl and 
1,2,4-triazolyl which is optionally substituted with a substituent 
selected from methyl and ethyl; 
or a pharmaceutically-acceptable salt thereof. 

5. An aniline derivative of the formula 1 as claimed in claim 1 

wherein m is 1 with the substituent located at the 6-position or m is 
2 with the substituents located at the 6- and 7-positlons and each R 1 
is hydroxy, amino, methoxy, ethoxy, acetoxy, methylamino, ethylamino, 
2-bromoethoxy, 2,2,2-trifluoroethoxy, 2-hydroxyethoxy, 
2 -methoxy ethoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 
2-dimethylaminoethoxy, 3-dimethylaminopropoxy, 
2-(pyrrolidin-l-yl)ethoxy, 3-(pyrrolidin-l-yl)propoxy, 

2- piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy , 2- ( piperazin- 1-yl ) ethoxy, 
3-(piperazin-l-yl)propoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 
3-(4-methylpiperazin-l-yl)propoxy, 2 -hydroxy ethylamino, 

2- methoxyethylamino, 3-methoxypropylamino, 2-diaethylaminoethylamino, 

3- dimethylaminopropylamino ,2- (pyrrolidin- 1 -yl ) ethylamino , 
3- (pyrrolidin- 1-yl) propylamino , 2-piperidinoethylamino , 
3-piperidinopropylamino, 2-morpholinoethylaraino, 
3-morpholinopropylamino, 2- (piperazin-l-yl)ethylamino, 
3-(piperazin-l-yl)propylamino, 2-(4-methylpiperazin-l-yl)ethylamino f 
3- (4-methylpiperazin-l-yl) propylamine j acetanido, 2-chloroacetamido, 
2-methylaminoacetamido, 2-ethylaminoacetamido, 

2-dimethylaminoacetamido or 2-diethylaminoacetamido, or (R ) n is a 
6,7-nethylenedioxy group; 

n is 0, 1 or 2 and eafch R 2 is independently fluoro, chloro, bromo, 
cyano, methyl or ethyl; 

X is a group of the fonaula CO, CH 2 , CH(OH), 0, S, S0 2 , CONH, SOjNH, 
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NHCO, NHSO^ or OCH^; and 

Q Is a phenyl group which Is optionally substituted vltfa 1 or 2 
substltuents selected fro. fluoro, chloro, broao, trifluoroaethyl, 
cyano, carbamoyl, -ethyl and aethosy, or Q Is a 5- or 6-aeabered 
heteroaryl moiety selected froa furyl, thienyl, oxarolyl, iaidaaolyl, 
thlazolyl and pyrldyl which Is optionally substituted vith 1 or 2 
substltuents selected froa fluoro, chloro, .ethyl, ethyl, aethoxy and 
ethozyi 

or a pharaaceutlcally-acceptable salt thereof. 

6. An aniline derivative of the formula I as clalsied in claim 1 

wherein (* )j Is 6,7-dlaethofyi 

n Is 1 and E , which Is located ortho to the group of formula -X-Q, i* 
fluoro, chloro or methyl* 

X is a group of the formula CO, CEj, CH(OH), 0, S, SO,, COHH, SOJIH or 
OCB^i and ■ * 

Q Is a phenyl group which is optionally substituted with 1 or 2 
substltuents i elected froa fluoro, chloro, trifluoromethyl, cyano and 
carbamoyl, 

or Q is 2-furyl, 3-furyl, 2- thlenyl, 3-thienyl, 2-pyridyi. 3-pyridyl, 

4- pyrldyl, 2-oxazolyl, 4-oxaaolyl, 5-oxazolyl, 2-inldasolyl, 
l-aethyliaidazol-2-yl, 4-laldaaolyl, l-methyllaldaaol-4-yl, 

.5-imldaxolyl, l-methyliaida*ol-5-yl, 2-thlazolyl, 4-thlazolyl or 

5- thiaxolyl; 

or a pharaaceutlcally-acceptable acid-addition salt thereof. 

7. An aniline derivative of the formula I as claimed in claim 1 

wherein (E )„ is 6, 7-diaethory, 6-aethory-7-(2, 2 , 2-trif luoroethoxy) , 

6- (2-dlmetfaylaminoethoxy)-7-methosy, 
6- (3-dlmethylamlnopropoxy) -7-me tboxy , 

6-(2-morphollnoet*ory)-7-methoxy, 6-(3-morpbollnopropoiy)-7-methoxy, 

e-(2-dlmethylamlnoethoxy), 6-(3-dlaethylamlnopropoxy), 

6-<2-morphollnoethoxy), 6-(3-morpholinopropoxy), 6-anlno, 6-acetamido, 

6-(2-chloroacetamldo)* '6-(2-methylamlnoacetamldo), 

6- (2-methoxyethylanlno, 6- (2-dlnethylaiBlnoethylaiilno) -7-methoxy, 

6- (3-dlmethylamlnopropylaaino) -7-aethoxy , 
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6 - ( 2 -aorpho 1 inoe thy lanino ) - 7 -me tboxy op 

6- (3-norpholinopropylaaino) ~7-aethoxy ; 

n is 1 or 2 and B 2 is fluoro, chloro or aetbyl* 

X is s group of formula OCHgt and 

Q is 2-furyl, 3-furyl, 2-thienyl, 2-pyridyl or l-methylimidaxol-2-yl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

8. An aniline derivative of the formula I as claimed in claim l 

vherein (E ) is 6,7-dlmethoxy; 

n is 1 and K is fluoro, chloro or methyl; 

X is a group of the formula OCB^i and 

Q is 2-furyl t 3-furyl, 2-thienyl, 2-pyrldyl or l-methylimidaxol-2-yl, 
or a pharmaceutically-acceptable acid-addition salt thereof. 

9. An aniline derivative of the formula I as claimed in claim 1 

selected frons- 

4-{4-benxoyl-3-chloroanilino)-6^ 

4-{3-chlor<>-4-[l-hydTO^-l.(4.pyTidyl)methylJanllinoJ-6 t 7. 
dime thoxyqulnazoline , 

4- ( 4-benzyl-3-chloroanlllno ) -6 , 7-dlmethoxyqulnazollne , 
4-(3-chloro-4-phenylthioanilino) -6 f 7-dlaethoxyquinaxoline f 
4- [3-chloro~4- ( l-aethyllmldaxol-2-ylthio ) an 1 lino] -6 , 7- 
diaethozyquinazoline 9 

6, 7-dimethoxy-4- [4- ( N-phenylsulphanoyl ) anllino J quin&zollne , 
6,7-dimethoxy-4- [3.iwthyl-4-(2-pyridylmethoxy)anilinoJ qulnazollne, 
4-[3-chloro-4-(4-fluorobeiizo^ 

4-f2-fluoro-4- (2-pyxidylmethoxy)anllino] -6, 7-dimethozyquinasoline , 
4- 1 3-fluoro-4- ( 2-pyridyl»e thoxy ) an i lino] -6,7-dlmethozyqulnuollne, 

4^3-c!iloio-4-(2-pyrio>lmethoxy)aia^^ 

4-[3-chloro-4-(l-metAyllBida*o^ 

qulnazollne, 

6 f 7-dlnethoxy-4- [3-metlorl-4-(l.methyllmldaxol-2-yljMt±oxy)anilinoJ. 
qulnazollne, 

6, 7-dinethoxy-4- [3-nethyl-4- (2.tJaaxolylaethoxy)anilinolquina2oline > 
4- [3-£ luoro-4- (2-pyridylmethoacy ) anilino J -6 , 7-diaethoxyqulnaxoline, 
4- 1 2- f luoro-4- (2-pyridylnethoxy) anllino] -6- (3-morpbolinopropoxy ) - 
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quinaxollne, 

6- (3-di^l^la^opi^poxyJ-7^thoxy-4-[3-ael^l-4- ( 2-pj T ldyla e thoxy)- 
anlllno]quiiia*ollne, 

7- Mt*oxy-*-[3^tl V l-4-(2.p^idyJ«tho^)aaillaoJ-^(3-a»rphollno- 
propoxy)gulnazollne or 

*-|2-£liioro-4-(2- n rri(fyl«thoxy)^inoJ-«-(2Htttho^ei±yla^ a o)- 
guinaxoline; 

or a phax«ceutically-acceptable acid-addition salt thereof. 

10. A process for the preparation of an aniline derivative of 

the foroula I, or a ftharaaceutically-acceptable salt thereof, as 
claiaed in any one of clalas 1 to 9 vhlch comprise., - 
(a) the reaction of a quinazollne derivative of the foraula II 





II 

wherein 2 is a displaceable group, with an aniline of the fonula III. 

— Q 

(b) for the production of those compound* of the fonula I 
vherein R or K is hydroxy, the cleavage of an aniline derivative of 
the fonula I vherein R 1 or B 2 is (l-4C)alkoxyi 

(c) for the production of thoae compounds of the fonula I 
vherein E l is amino or hydroxyaaino, the reduction of an aniline 
derivative of the fonula I vherein R 1 is nitroi 

(d) for the production of those compounds of the fonula I 



11:42:18 



WO 96/15118 



PCT/GB95/02606 



- 116 - 

wherein R 1 is (2-4C)alkanoylamin , substituted (2-4C)alkanoylamino, 
(3-4C) alken ylamino, (3-4C)alkynoylamino, 

N-(l-4C)alkyl-(2-4C)alkanoylan»ino, substituted N-(l-4C)alkyl-(2-4C)- 
alkanoylamino, N-(l-4C)allgrl.(3-^C)alkenoylamino or 
N-(l-4C)alkyl-(2-4C)alkynoylanino or R 2 is (2-4C)alkanoylamino, the 
acylation of an aniline derivative of the formula I wherein R 1 or R 2 
is amino; 

(e) for the production of those compounds of the formula I 
wherein R is (l-4C)alkoxy or substituted (l-4C)alkoxy or R 1 is 
(l-4C)alkylamino, di-[ (l-4C)alkyl] amino or substituted 
(l-4C)alkylamino, the alkylation of an aniline derivative of the 
formula I wherein R 1 is hydroxy or amino as appropriate; 

(f ) for the production of those compounds of the formula I 
wherein X is a group of the formula CH(OH) or CH 2> the reduction of a 
compound of the formula I wherein X is a group of the formula CO; 

(g) for the production of those compounds of the formula I 
wherein X is a group of the formula SO or S0 2 , the oxidation of an 
aniline derivative of the formula I wherein X is a group of the 
formula S; 

(h) for the production of those compounds of the formula I 
wherein R 1 is (2-4C)alkanoyloxy, the acylation of an aniline 
derivative of the formula I wherein R 1 is hydroxy; 

(i) for the production of those compounds of the formula I 
wherein R 1 is hydroxy, the hydrolysis of an aniline derivative of the 
formula I wherein R 1 is (2-4C)alkanoyloxy; 

(J) for the production of those compounds of the formula I 

wherein R 1 is a (2-4C)alkoxy group which bears a hydroxy, amino, 
substituted hydroxy or substituted amino group, the reaction 
of a compound of the formula I wherein R 1 is a hydroxy- (2-4C)alkoxy 
group, or a reactive derivative thereof, with water, ammonia, an 
alcohol or an amine as appropriate; 

(k) for the production of those compounds of the formula I 

wherein X is a group of the formula 0C(R 3 ) 2 , the alkylation of a 
phenol of the formula IV 
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IV 



with an plating agent of the formula Z-C(* 3 ) -Q wherein Zi.. 
dlaplaceable group* or 

(1) for the production of those compounds of the foraula I 

wherein B I. (l-4C)alkylamino or substituted (2-«C)alkyl.e*no f the 
reductive aminatlon of formaldehyde, a (2-4C)alkanoaldebyde or a 
substituted (2-4C)alkahoaldehydei 

•ad when a phar-aceutleaUy-eeeptable salt of an aniline derivative 
of the f omnia I i« required It may be obtained using a conventional 
procedure. 

11- A pharmaceutical co-position which comprises an aniline 

derivative of the foraula I. or a pharmaceutically-acceptable salt - 
thereof, a. claimed In any on. of claims 1 to 9 In association with a 
-phaxnaceutlcally-acceptable diluent or carrier. 

12. The use of an aniline derivative of the foraula X. or a 

phaxmaceutlcally-acceptable salt thereof, as claimed In any one of 
claims 1 to 9 In the manufacture of a medicament for use In the 
production of an antiproliferative effect In a war—blooded animal 
such as nan. - 

13. A aetbod for producing an antiproliferative effect In a 

warm-blooded animal la need of such treatment which comprises 
administering to said animal an effective amount of an aniline 
derivative of the formula 1, or a pharmaceutically-acceptable salt 
thereof, as claimed in any one of *i»1ib 1 to 9. 
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